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Cribe06 eSopa h oGpaSoncH HH4)opMaiiHH^o pejibe(J)e»^H CBOKC^ra^i 

nOBepXHOCTH H nOBepXHOCTHfclX CJIOCB. 

H3o6peTeHHe othochtch k HSMcpirrejibHOH xexHHKe, b nacTHOCTH, 

K CKaHHpyiOmeH SOHJIOBOH MHKpOCKOnHH (SPM -MHKpOCKOnHH), b 
HaCTHOCTH K aXOMHO-CHJlOBOH MHKpOCKOIIHH (AFM HJIH ACM - 
MHKpOCKOnHH), K CpCflCTBaM KOHTpOJUI pCJlhQ^a H nOBCpXHOCTHblX 
CBOHCTB o6pa3UOB C nOMOIIlbK) CKaHHpyiOmerO SOJWOBOrO MHKpOCKOra^ 

H MO^er 6biTb HcnojibsoBaHO jui^ nojiyHcmwi npocrpaHCTBeHHbix 
pacnpe;iejieHHH cbohctb noBepxHocTH h pacnojio^ceHHbix na hch cjioe®. 
B ^ TaKi^HasbiBaeMOH #AFM -mrkpockoithm^^ wia^^HCGJiejiOBaHM^ 

nOBepXHOCTH 06pa3Ua HSMepHIOXCH CHJIW B3aHM0^ieHCTBH^ Me^FQIJ' 

noBepxHOCTbK) H 30HflOM, pasMemeHHbiM B Henocpe;icTBeHHOH 6jiH3e ox 

nOBCpXHOCTH (-Ihm) HJIH np5IMG Ha Hefi. ripH 3TOM V H B AFM - 

MHKpocKonHH H B Hpezuiara e MOM cnoco6 e hommm© c hji M e HcaTOMHoro 
B3aHMo;ieHCTBH^,% Moryr BjriH^Tb h ynHTbiBaTbCH ajieicrpHHecKHe h 

MaFHHTHbie' CHJIblv^ 

ripH CKaHHpoBaHHH noBepxHOCTH ^ocTHraerc^ BbicoHainnee 
paspeiueHHC, OOTaKO, 3a chct KacaxejibHoro CKOJib^eHHJi na pe3yjTbTaTe 
CKasbiBaerc^i nepeMeHHbiH K034)(^HUHeHT xpeHH^, HCTHpanHe 30H;:sa.^ 
30HJX MO^eT 6biTb npocTO noBpeHcaen npn CTOJiKHOBenHH c 
HepoBHOCT^MH, HanpHMcp, cxeHKaMH noBepxHOCTHbix 6opo3aoK H 
^ipyrne 4)aKTopbi, o6ycjioBJieHHbie nocTOHHHbiM KOHraicTOM. Bojiee roro, 
sanacTvio CHJia xpeHH^ npeiMTCTByeT ziSHHceniiiQ. 30H*iiay bhoc:^i 
3HaHHTejibHyK) noipeuiHOCTb, a b npouecce CKaHHpoBaHHir 
noBepxHOCTHbiH cjiOH HapyuiaexcH. H, HaKOHeii, cymecTBeHHyro 
norpeiuHOCTb bhocht CHJibi a;ire3HHi.^ npH^cHMaiQiiiii!^*r sowi k 

nOBCpXHOCTH, yCHJIHBa^I npH 3TOM CHJiy XpeHHM H ilOnOJIHHTeJIbHO 

fle(i)OpMHpyK)mHe noBcpxHocrb o6pa3ua. 

rionbiTKa npeo^ojiexb 3tot HeaocTaxoK 6biJia CAejiana b 
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oecKOHTaKTHLix BH6pauH0HHMX cnoco5ax MHKpocKOiiHH. Thk, H3Bear@Fii 
SecKOHTaKTHBifi BH6paiCH0HHbiH cnoco6 nony^eHHH h o6pa6oTKH 
flaHHfcix B cKaHHpyiomeH soh^ioboh MHKpocKonHH, BKjnoHaioEroffi 
npHBeflCHHe soH^a, pacnojio3KeHHoro Ha cbo6ojihom kohuc KaHTHneiepa 
(ynpyroii kohcojih), b K0Jie6aHHe rapMOHHHCCKHM CHrHajiOM Ha HacTore 
MexaHHHecKoro pesoHanca, nojwepMcaHHe nocro^iHHBiM q)eflSi[©r© 
paccTOOTH^ MCMCfly 30h;iom h noBepxHOCTbK) H perHcrpaiiHK) KOOpjuiHanr 
soHiia 6e3 rapMOHmecKOH cocxaBJunomeH (cm. EP N20574234, 
G01B21/30, 1993). IIpH iipH6jffl^eHHH softaa k HCCJieayeMOH 
noBepxHOCTH, BCJieflCTBHe Hx B3aHM0fleHCtBHH, aMTunrryfla KOJieGamra 
soHjia HSMCHHeTM. B npoqecce CKaHHpOBaHH^ Ha^ HCCjieayeMMM 
ynacTKOM CHcreMa cncynQHrn nozmep^cHBaer nocro^HHbiM cpeflHee 
paccTOOTHe MCMCfly soHmoM h noBepxHocxbio raicHM, HTo6bi aMiumry^a 
Ko;ie6aHHH soHzia coxpan^acb paBHOH saiiaHHOH BemrroHe. B 
pesyjibTaxe TpaeicropH^ nepeMemcHH^ soHzia 6e3 ynera rapMOHHHecKoii 
cocxaBJiHiomeH oraoaer pejTbe(|) noBepxHocro, xaK hto KOOpaHHaxbi 3toh 
xpaeKTopHH H cocraBjunoT o6pa3 HCCJieziyeMOH noBcpxHOCTH. 

H3BecTeH TaK^e BHSpauHOHHbifi cnocoS nojiyMCHH^i ziaHHbix b 
CKaHHpyioiiieH sohhoboh MHKpocKonHH, BKJTipqaiomHH npHBeneHne 
3oaaa, pacnojiojKeHHoro na cbo6ohhom kohuc KaHraneBepa, e 
KOJieoaHHe rapMOHHMecKHM CHrHanoM Ha Hacrore otjihmhoh ot qacroTbi 
MexaHHHCCKoro pesonaHca, noAJiep^aHHe nocro^HHbiM cpeiiHero 
paccTOHHH^ Me^K^ry soh^iom h noBepxHOCTbio h perHCxpaiiHio KOOpiiHHaT 
30Hiia 6e3 ynera rapMOHH^ecKOH cocraBjraomeH 4^a3bi K0Jie6aHMH 
KaHTHjieBepa (naxeHX CIIIA Ko5406832, G01B5/00, 1995). Upn 3tom 
cpQRHRSi xpaeKTopHH nepeMemeHH^ 30Hixa orHGaer pejibecf) noBepxHOcrar, 
a KapTa HSMeneHRa 4)a3bi CHrnajia kocbchho xapaKrepHsyex 
pacnpeflCJieHHe ee cbohctb, nocKOJibKy H3Mep5ieMbiH cflBHr (J)a3bi ecTb He 

MTO HHOe, KaK BpCMiJ, KOTOpOe 30H;1 HaXOflHTCH B KOHTaKXe c 

noBepxHOCTbK) B Ka>K;ioH HCCJie;iyeMOH tohkc. 3to BpeM^i saBHCHT ox 

BeJIHMHHbl JlOKaJIbHOH CHJIbI aarCSHH B COOTBeXCTByiOmeH TOHKC. TafCKM 

o6pa30M, pesyjibxaroM Hcnojib30BaHH^i \o cnocoGa c6opa nannbix 
HBJi^CTCH Kapxa, oipa^aioma)! pacnpeziejit.- le jioKajibHoii chjih aciresHM 

B Ka>K;iOH TOHKC HCCJICflyCMOH OOBCpXHOCTH. 
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' HeflOCTancaMH BHGpauHOHHbix cnoco6oB mimoncn fmsmm. 
paspemaioraa^i cnoco6HOCTb h KocBeHHBiH xapairrep onpeflejiemM 
napaMerpOB noBepxHocro, cjie/icTBHeM nero aBJiHcrcM He/xocxaxoTOai^ 
TOHHOCTb H flocTOBepHOCTb nojiyHCHHtix flaHHbix. Bojice Toro, 
BHopauMOHHbie cnocoobi He oosbojihiot pasziejiHTb HHcjDopMauHio o 
CBOHCTBax noBCpxHOCTHbix cjiocB H caMOH - noBepxHOGTH^oGpasiia, o 
pasjiHHHbix ee napaMerpax (BCJiezicTBHe HeofmoaHaHHoro^rnoHHMaEM^ 
npOTHH HSMCHeHiM perHCTpupyeMbTx napaMeTp0Bi)5» a HGn©Jib3yeMbie npH 
Hx ocymecTBJieHHH npeoGpasoBaHna cHraajiOB (HanpHMep, npH pacnmt 
CHJibi ajiresHH no pesyjibTaraM 4)a30Bbrx HSMepeHHH) h cHcreMbi 
cjie>KeHRa (oGecncMHBaiomHe nocroHHCTBO aMnjiHTy;ibi) BHoem 
/lonojiHHTejibHbie norpeuiHOCXH b KOHenHbifi pesyjibxax. 
HsBCCxeH xaiCTce "npbiraiomHH" cnocoG CKaHHpyK)meH soimopoi 
MHKpocKonHH BKJDOHaiouiHH HSMcpcHHe KoopOTHaxbi soH/ia B iipouecce 
ero cSjihhcchh^ c oSpasuoM h pasBe^ieHHe oSpasua h 30Hixa c 
nocjie;C^ri@iiiMMMi.ox05pa9KjeHHeM^ ? peinbec^a* >no^. .HSMepeHMfciM- BejiHMHHaM 
KOop/iHHao?^ B woHKe^^ peBepca^A npHsieM** cGjiHHceHHe npoHSBOflHxos /^o 
/iocxH^©HiiH«?naG^xo^HM,©H ciiJiH Hcro ejiy^KMx iieoi> 

oopaxH0Ms«irGB.a3H3^(cHCxeMa cjic^HceHM^^J) ^ (cM. EE -J^2©584440| G01B7/34, 
1 993). B^npQu e Ace^CKaHHp o BaHH ^i no B epx HOcxH HH(})opMaixHn o pej iEcxf jie 
3anoMHHaeiri.eK. h Henojib3yexe5i:-npH ' Bbipa6oxKe-xpaeKxopHH soHna, hxo 
no3BOJiHex*«moBbieH^xb npoH3BOiaHxejibH0e cnoeo6a^H,^OOTOBpeMeHHO, 
HCKjnoHHXb HCHcejiaxejibHoe KacaxejibHoe CKOJib^eHHe 30Hiia no 
noBepxHOCxH. OOTaKO, jxauHhiii cnocoG HeaocxaxoMHO 
HH4)opMaxHBeH, xaK KaK He no3BOJiaex nojiyHHXb pacnpeziejieHHe cbohctb 
no noBepxHocxH o5pa3iia, KapxHHy pacnojiOHcennbix na noBepxHoexH 
cjioeB. H3BecxHbiH cnoco6 oGjiaiiaex xaicnce bmcokoh norpeuiHocxbio, xaK 
KaK He yHHXbiBaex, mxo 30ha ziecjDopMHpyex noBepxHOCXb 3a CMex cmjim 

aZireSHH, 06yCJ10BJieHH0H nOBepXHOCXHblMH CJIOHMH H HeO^HOpOZlHOCTMO 

noBepxHOCxH. HeynxeHHa^i ae(jDopMauHH MO)Kex saBHcexb KaK ox 
CBOHCXB, pacnpeziejieHHH h xoniuHHbi noBepxHocxHbix cjioeB, xaK h ox 
BapnauHH. GBOHCTsB caMoii noBepxHOGXH. HsBeeneH cnoGo^ coopa h 
o5pa6oxKH HH^opMauHH B npoucGGe GKaHHpoBaHiM noBepxHOCXH no 
naxenry CIIIA X954 18363, G01B21/30, 1995. B 3xom cnoco6e 
HaKomieHHbie ziaHHbie o pejibe4)e HGnojib3yK)xcH jijisi xohhofo Bbi6opa 
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BbicoTbi pasMemeHiw aoHfla Ha;i noBepxHOCxbio h jim npoBefleraji 

HeSEBHCHMblX anCKIpHHeCKHX " HJIH MBrHlTrHblX H3MepeHHH npH 
nOBTOpHOM CKaHHpOBaHHH. 

OflHaKO, B yroM cnoco5e ne HCicnoqaeTca cocraBjunoiuM 
norpeuiHOCTH, ooycjiosjieHHaji tcm, mto HH(J)opMauH5i o pejibecjDe h o 

CBOHCreaX nOBCpXHOCTH CHHMaeXCJI HesaBHCHMO, npHHBM Ha iiaHHbl© © 

pejibe(i)e aniwioT napaMerpw, xapaicrepHsyiomHe (})H3OTeCKHe cbohctbs 
npHnoBcpxHOCTHbix cjiocB H noBepxHOCTHbix sarpasHeHHH. Boiiee Toro, b 
;iaHHOM cnoco6e nejibSH pasaejiHTb HH(i)opManHio o bsiusibme 
nOBCpXHOCTH o5pa3ua H pacnojiojKCHHbix Ha HCH cnocB. B sajiBKe 
^noHHH X2526841, G01B21/30, 1995 5biji npejuiojKCH cnocoS 
flByxnapaMeipoBoro kohtpojw o6pa3ua, BKJiicHaicmHH (j)HKcaumo 
KOopAHHara o6pa3ua b momcht aocmxeHm saflaHHofi BejiHHHHw ckuih 
BsaHMOflCHCTBHJi noBCpxHOCTH oopasua c soHflOM B npouecce 
CKaHHpoBaHW! noBcpxHocTH c ucjibK) nojiyMCHHa penbe4)a, a xaKJKe 
nacHex aiiresHH b ohhoh tomkc noBCpxHOCTH no chjioboh kphboh, 

KOTOPYK) CHHMaiOT B yCJlOBHflX KOHXaKTa SOHfla C 06pa3U0M, H 

pacnpocTpaneHHe nonyneHHOH BejiHHHHw aaresHH juw Bcex xoqeK 
noBcpxHOCXH. Ohcbhaho, mxo npH 3X0M BbimeHasBaHHa^i 
cocxaBJi?»omaH iioi peiiiHOCXH cHHMca e xcn, no He HCKjnoMaexcfl , a hhwb?? 
iiocxoBepHOCxb pesyjibxaxoB H3-3a HSMCHeHHH CHJibi aaresHH, BbisBaHHbix 

HeOflHOpOflHOCXblO CBOHCXB nOBCpXHOCXH H HSMeHeHHCM XOniUHHbl 

noBepxHOCxHbix cjiocb, npHcyxcxByex b nojiHofi Mcpe. 

HaH6ojiee 6jih3khm k npeflJio>KeHHOMy flBJwexcji cnoco6 coopa h 
o6pa6oxKH HH4)opMauHH 0 pejibe(l)e h CBOHCXsax noBcpxHOCxH, 
BKjnoMaiomHH c5nH)KeHHe o6pa3ua h pasMemeHHoro na KaHXHJicBepe 

30Hiia flO flOCXH)KeHHJl 3aiiaHH0H BeJlHMHHbl CHJIbI B3aHM0iieriCXBH}l 

noBcpxHocxH o6pa3ua c 30Hfl0M nepeii CKanHpoBaHHCM, saxeM b KaamoH 
xoMKe cKaHHpoBaHHiJ 4)HKcauHK) penbe(})a (KOopiiHHaxbi Z) npH 
nocxoJiHHOH cHJie BsaHMOZieHCXBHJi o6pa3ua h 30Hfla, chjcxhc v-^acxKa 
CHJIOBOH KpHBOH B npoucccc MrHOBCHHoro conpHKOCHOBCHH^i o6pa3ua c 
30HiiOM H HX nocjiejEiyiomero pasBeaenHJi (na BpeMJi chhxh^i chjioboh 
KPHBOH uenb o6paxHOH cbjish, noMepjKHBaiomaii CHjiy B3aHM0fleHCXBH« 
o5pa3ua c sohaom hocxohkhoh, oxKjnoHaexca), sanoMHHaHHe chjioboh 
KPHBOH H onpeaejieHHe no hch chjiw aaresHH b aaHHOH xoHKe, 



ocraHOBKy juw BoccxaHOBJieHiw saaaHHoii bcjihhhhw crniu 
BsaHMOfleHCTBHH noBCpxHOCtH o6pa3ua c soHflOM H nepexofl k 
cjieziyiomeH tohkc CKaHHpyeMOfi noBepxHOcro (cm. nareHT CIIIA 
jsf25477732, GOIB 21/30, 1995). TaKHM o6pa30M, b jiaHHOM cnoco6e 
H3.MepeHHJi B Ka5K;iOH TOMKC ocviuecTBjiJiioTCJi B flBC CTajiMH! CHa^ana, 
npH HenoaBHJKBBix, HaxozwmHXca b (l)HKCHpoBaHH0M. nono>KeHHH 30W 
H o6pa3ue onpe;iejweTca pejii>e(t), sarewi, HCsaBHCHMO, . k o6pa3Eiy 
npHKnaabiBaerea HHrencHBHoe chjioboc HMnyjibCHGe- BosfleficTBHe, 
nepcMemaiomee ero b HanpaBJieHHH sonaa, h cHHMaercji* chjiobss 
KpHBaa, no KOTOpOH paccMHTbiBaercfl BCJiHHHHa CHJibi aflre3HH. OiiHH h3 
BapHaHTOB ocymecTBjieHHfl cnocooa npeflnojiaraer xaioKe noBXopKoa 
CHfrrne chjioboh KpHBofi b Ka^icaofi tohkc c uejibio ycpemenm 
nojiyHCHHfcix sHaHeHHH aaresHH. 

. ^aHHHH cnoco6 6ojiee HH(|)opMaTHBeH, hcm npeawziyiHHH, 
nocKOJibKy noBBOjmex b Kajicaofi tomkc onpejejiHTb ^Ba napaMcrpa, 
pejibecj) BejiHMHHy cmibi ajiresHH. OflHaKO, H-CMy cbohctbchkh 
HenocTaxKH. 

B MaCTHOCTH: 

* HH3Ka5I npOH3BOiIHTeJlbHOCTb, oGyCTlOBJieHHail 

jtByxcTyneHHaTbi m npniieccoM^ HSMepeHHH, a xatcMe 

Heo6xoiiMMOCTbio CHaMajia sanoMHHXb bcmd chjiobyk) KpHB^ro, 
a saxeMvonpeflejiHTb BejiHHHHy aare3HH no oiiHOH ee xohkc; 
B03M0)KH0cxb noBpeHcacHRH soHfla B npouecce 

BSaHMOiieHCXBHfl C nOBCpXHOCXbK); 

OXCyXCXBHC B03M05KHOCXH KOHXpOJlHpOBaXb nOBCpXHOCXb UOR 

cjiOHMH, jieacaiuHMH na hch, hc Hapymaa hx; 

OXCyXCXBHC B03MO5KH0CXH KOHXpOJlHpOBaXb nOBCpXHOCXlHiHe 

CJIOH (30HJI CMCxaex HX B npouecce CKaHHpOBaHH;!); 
(|)MKCHpyeMbie BejinMHHbi auresHH hbjwkdxc^ cynepnosHuneft 

BJlHHHHfl HHCXOH nOBepXHOCXH H HaXO/WIUHXCfl Ha HCH 

3arp5i3HeHHM, yKasaHHbie bjih^hiw b hsbccxhom cnoco6e 

Hejib3a pasflCJiHXb; 

* 4)HKCHpyeMbie BejiHHHHbi aiiresHH hbjwioxch cynepnosHUweH 
oflHOBpcMeHHoro BJiiwHJW Bcex noBcpxHocxHbix cxpyKiyp, 
Bcex cjioeB caMOH noBcpxHOCXH o6pa3ua, hx BjHMHwe nejibsa 



pasflCJiHTb; 

*" cnoco6 He nosBOJwer onpeflejwTb TOJiiUHHW h pacnpeaejieHiw 
no HCCJie;iyeMOMy yMacxKy noOTOBCpxHOCTHbix hjsm 
HaxoflfliiXHxcH Ha noBepxHOCTH cjiocb; 

* OTcyrcTByer B03M0>KH0CTb KOHTpojinpoBaxb pejibecj) 
noBepxHOCTHbix CJIOCB oTHOCHTCJibHO pQjihQ^a noBcpxHOcrra; 

B npouecce onpe/iejienHH aaresMH noBepxHOCTb h noBepxHOCXHbie cjiom 
Moryx paspymaTbM, hto bhocht HeKOHTpojiHpyeMyio norpeuiHOCxb b 

pesyjibTaxbi saMcpoB; 

* orpaHHMCHHbie (J)yHKUHOHajibHbie bosmohchocth: HH(|)opMam55! 
o5 ynpyrHX, sjieiopHMecKHx h jnoGbix apyrax CBOHcma^x 
noBepxHOCTM nojiHOCTbio OTcyTCTByex; 

* (|)HKCHpyeMbie BejiHMHHbi HCsaBHCHMbi B TOM CMbicjic, mo 
cnoco6 He yHHTbiBaex hx B03MO>KHorb BsaHMHoro bjihuhm; 
5ojiee Toro, ynecTb 3to BJiHHHHe npH nocjie/iyiomeH o6pa6oTKe 
H3MepHTejibHbix ;iaHHbix He npeixcraBJiHercH B03M0>KHbiM, tsk 

KaK OHH nOJiyHCHbl Ha pa3JlHHHbIX CTaW^X, B He3aBHCHMb!X R 
pa3JlKMHblX yCJIOBHHX (npH BKJllOMeHHOH H BblKJTlOHeHHOH 

CHCTCMe cjiokchmh); 
s — He y^H T biBaiOTCH nonpaoKH, o6ycjiOBJieHHbie HajiHMH e M c mm — 

anresHH h wsMCHeHHeM cbohctb noBcpxHOCTH; 
npH ycpeziHeHHH pesynbraxoB H3MepeHHH aziresHH bhochtch 
CHCxeMaTHHecKa^i norpeuiHOCTb, o6ycjioBJieHHaH B03M0)KHbiM 
HapymeHHeM npHnoBepxnocTHoro cjio5i nepBbiM 3aMepoM chjiobom 

KpHBOfi; 

* H3-3a naiimm KacaxejibHoro CKOJib^eHHH npH nepexozie h3 
xoHKH B xoMKy npHcyxcxByiox cyinecxBeHHbie norpeiuHOCxH n 
^la^e orpaHHHeHHH na Bbi6op HCCJieziyeMOH noBepxHOcra, 
o6ycjiOBJieHHbie H3MeHeHHeM CHJibi xpenH^ b saBHCHMOCxH ox 
CBOHCXB H xapaKxepa pejibe4)a noBepxHOCXH. 

HHblMH CJlOBaMH, H3BeCXHbIH Cn0C06 HMCeX HH3KyK) XOHHOCXb, E 

;iocxoBepHOCXb H3MepHxe;ibHbix aaHHbix He BbicoKa (b hcm ne 
yHHXbiBaexcH BjimiHHe noBepxHOCXHbix 3arp^3HeHHH H cjioeB, ynpyree 
CBOHCxBa noBepxHOCxH H npoHHe (t)aKTopbi, o6ycjiaBjiHBaK)iroie 

B3aHMH0e BJlH^HHe H3MepHeMbIX BeJlHMHH, a XaKHCe BJlH^HHe Ha 



pesyjTbTaTbi kohtpojm chjih rpeniw), orpaHHHCHHbie (l)yHiauHOHajifceMe 
B03M03KHOCTH (hc oGecneHHBaeT OTo6pa^eHiw tojiiuhh h cbohctb 
noeepxHOCTHbix cjiocb) h HeixocraxoHHwe HaaencHOCTb m 
npoHSBoaHTCJibHocTb (hto oGycjiOBjicHo flByxcxaflHHHbiM xapaicrepoR^ 
H3MepeHHH, TpacKTOpHeH OTHOCHTCjibHoro iiBH>KeHHH soH/ia H oopasua). 

H3 BbimecKasaHHoro craHOBHTC^ «cho, hto oahhm^ h3 ochobhm:?^ 
HejaocraxKOB Bcex cymecxByiomHx cnoco6oB sohaoboh MHKpocKOHEffi 
^BjwercH HeB03Mo^cHocTb pa3;iejieHH3i HH(|)opMamfH o CBOHCTBax 
"hhctoh" noBepxHOCTH o6pa3ua h napaMcrpax pacnojioHceHHbix Ha Hett 
cjioeB (hjih o CBOHCTBax cjiocB npH MHorocjiOHHOH CTpyxrype oopasixa, 
HTO o;iHO H TO ^e). TaK, BHOpaixHOHHbie MCTOzibi pearHpyiOT npo^Mjm 
Bcero Ha noBepxHOCTHbie cjioh, ho ne Moryr BbiixejiHTb HH4)opMauHK> o 
noBepxHOCTH, rorjia Kan b KOHTaKTHOM h "iipbiraioweM" CKaHHpyrooim' 
MHKpocKonax no cymecTBy HrnopHpyiOTCH pacnojiojKCHHbie na 
noBcpxHOCTH o6pa3ua cjtoh. 

TaKHM o6pa30M, TexHHHecKHMs'^pesyjibTaTOM,-- o>KH;iaeMbiM or 
Hcnojib30BaHRH npezuiaraeMoro H3o5peTeHHiHr ^Bji^eTC^i pacmnpeMBC 
4)yHKiiHOHajibHbix BOSMO^HOCTCH CHocoSa cGopa H o6pa6oTK:H 
HHct)opMauHH o pejibe(})e h CBOHCTsax noBepxHOCTH sa cner nojivHeKK^ 

OTii e jibHbix — pacnpeziejTeHHH c b o h ctd h napaMCTpoB — "hhctom:" 

noBepxHOCTH H nocnoHHO Bcex pacnojio^eHHbix na hch CTpxicTyp h 

CJIOCB npH OOTOBpeMCHHOM nOBbimeHHH TOHHOCTH H ^XOCTOBepHOCTE-! 
H3MepHTeJlbH0H HH(J)OpMaUHH, nOBblUieHHH npOH3BOZlHTeJlbHOCTH K 

Haiie^KHOCTH cnocooa, noBbimeHHH ero HH4)opMaTHBHOCTH h ynpomeHKK 
peajiH3aiiHH, a TaioKC noBbimcHHe tohhocth h pacuiHpeHHe oojiacxH 
npHMCHeRHH 3a chct rapaHTHpoBaHHoro HCKjiiOHeHH^i KOHTairra hjih 
jnoGoro B3aHM0AeHCTBH^ 30H;ia c oopasiioM npn nepexoAe ot o;ihoh 

TOHKH nOBepXHOCTH K ZlpyXOH, nOJIHOrO HCKJIIOHeHH^ CHJIbI TpeHH^. 

YKasaHKbiH pe3yjibTaT nocTHracTc^i tcm, hto b cnoeoGe coopa r 
o6pa6oTKH HH(j)opMauHH o pejibect)e h cBoficTBax noBepxHocTH h 
noBcpxHOCTHbix cjiocB, BKjTioHaiomeM nocjieziOBaTejibHoe CH^THe b 
3aiiaHHbix TOHKax KOHTpojiHpyeMOH noBcpxHOCTH, npH- 3aaaHHOM B 
ruiocKOCTH o6pa3ua B3aHMHOM pacnojioxceHHH o6pa3iia h pa3MemeHHoro 
Ha KaHTHjieBcpe 30Hixa, no MCHbuiCH Mcpe, ynacTKa chjioboh kphbok b 
npouecce cSjiHMceHHJi h/hjih cue/iyiomero 3a pesepcoM passemBBJii 
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o6pa3ua h aonaa h onpenejieHHe no HCMy napaM^pa, 
xapaKxepHsyiomero CBOHCTBa o6pa3ua c nocneayiomeM nocTpoeHHCM 
H3o6paMceHi«! cooTBercTByiomero pacnpejiejieHHJi, cwrme chjioboS 
KpHBOH npoH3BOflHT nyTCM (})HKcaimH 3HaMeHHH CHJibi oncnoHesffl^s 
KaHTHJieaepa h/hjih KOopziHHaTbi ero saKpenjieHHoro kohub h/wjim 
npoHSBOflHbix OT CHJiw OTKHOHeHH)! KaHTHJicBepa no KOopOTHaxe ero 
saKperuieHHoro KOHua, no MCHbrneH Mepe, b onopHwx xoHKax chjiobom 
KpHBOH, npH 3T0M xapaKxepHCTHKH H napaMCTpLi noBcpxHOCTH o5pa3ua 
h/hjih noBepxHOCTHbix cjroes, nanpHMcp, najiHHHe, hhcjio h TOJimHHy 
nosepxHOCTHbix cjiocb, a raic^e aaresHOHHbie h ynpyrne CBOHCTBa h 
KOopAHHaxbi noBepxHOCTH o6pa3ua h rpaHHU noBepxHOcrabix cjioee, 
flHarnocTHpyiOT no HHCJiy onopnbix tohck h/hjih 3a(j)HKCHpoBaHHbiM 
snaneHHiiM chjibi oxioiOHeHHii KanrHJieBepa h/hjih KOop/iHHaTbi ero 
3aKpenjieHHoro Konua h/hjih npoHSBOjiHbix ot CHjibi oncjiOHeHiw 
KaHTHJiCBepa no KOopzinnaTC ero 3aKpenjieHHoro KOHua b 

COOTBeTCTByiOIlXHX TOHKaX. 

ripH 3T0M UeJieCO06pa3H0 H3 3HaHeHHH CHJIbI OTKnOHeE^I^iJi 

KaHTHJiCBepa h/hjih KoopwHaTbi ero saKpeiuieHHoro KOHua h/hjih 
npoH3BoziHbix OT CHJIbI 0TKn0HeHH>i KaHTHJiCBepa HO KOopziHRaTC ero 
3aKpenjiCHHoro — Konua — b; — no — MCHbrncii — Mcp c , onopubix — tohkox 

cl)OpMHpOBaTb MH0>KCCTB0 aprVMCHTOB, a OnpCUCJICHHC CBOHCTB 
nOBCpXHOCTH 06pa3Ua h/hjih nOBCpXHOCTHblX CJIOCB npOH3BOZIHTb nyTCM 
4)OpMHpOBaHH^ MHO>KeCTBa 4)yHKUHH OT nOJiyMCHRblX aprVMCHTOB H 
OnpCJICJieHH^ 3HaMeHHH 3THX (|)yHKUHH. 

KpoMC Toro, B KanecTBe onopHbix pcKOMCH/iyeTCM BbionpaTE 
TOHKH, orpaHHMHBaiomHe KBasHnp^MOUHHenHbie ynacTKH chjioboh 

KpHBOH, h/hjih T04KH, B KOTOpblX CHJIOBa^I KpHBa^ CKaHKO00pa3HO 
HSMCH^CT HaiOIOH. 

Llejiecoo6pa3Ho TaKXce b KanecTBC onopHbix BbiGnpaTb tohkm, b 
KOTOpblX KOopuHHaTa 3aKpenjieHHoro KOHua KaHTHJieBCpa h/h.th CHJia 
ero' OTKjiOHCHHii h/hjih nepBa^i hjih BTopa>! ee npOH3BOziHbie no 
KOOpflHHaTC 3aKpeiuieHHoro KOHua KaHTHjiCBCpa AOCTHraiOT noporoBMX 
3HaHeHHH, nojiyHCHHbix, nanpHMcp, no pcsyjibTaTaM npcflinccTBviomero 

CKaHHpOBaHH^ HJIH H3MepeHH^. 

- Llejiecoo6pa3HO Tan^e Bbi6op onopHbix tohck h/hjih 4)HKcaHM0 
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3HaqeHHH chjiw onaioHeHiw KaHnuieBepa h/hjih Koop^oHHaTw ero 
3aKpeiuieHHoro kohue h/hjth npoHSBOOTbix ot chjiw oncjiOHeHHJi 
KaHTHJieBepa no KoopflHHaTe ero aaKpeiuicHHoro KOHua npoHSso^iHnb 
nocne (})HJifcTpanHH MHOHcecTsa TeicymHx sHa^ieHHH chjiw oncjioHCHM^ 
KaHTHJieBepa h KOOp^iHHaTw ero saKperuieHHoro KOHiia. 

PeKOMCHflyercji xaicxce jionojiRHrejibHO (J)HKCHpoBaa5b ynaeniiQa 

CHJIOBOH KpHBOH, pacnOJIOXCCHKbie MeMCHy OnOpnWMH TOMKaMHr 

KpoMe Toro, flHarHOCTHKy cbohctb noBcpxHOcxH o5pa3ua h/hjih 

nOBepXHOCTHWX CJIOCB no 3a4)HKCHpOBaHHWM 3HaHeHH>IM CHUlbl 

OTKJiOHeHHJi KaHTHJieBepa h/hjih KOopziHHaTfci ero saKpenjieHHoro KOHua 

h/hjih npOHSBOflHWX OT CHJIW OTKJIOHCHHJI KaHTHJICBCpa HO KOOpflHHaX© 

ero saKpeiuieHHoro KOHua b oahom noflMHO>KecTBe onopHWX TO^eK 
npOH3BOfljrr c yneTOM SHaHCHHH, KOTopbie npHHHMaiOT 3th SHaMCHira b 
iipyroM noflMHOJKecTBe onopHbrx tomck. 

KpoMe Toro, ^HarHOCTHKy cbohctb noBcpxHOCTHwx cjioeB 

npOHSBOflHT- COOTBeiECTBeHHO'^ nO 3a(J)HKGHpOBaHHWiM 3HaH©HH}IM CVDIM 

oTKiioHCHH^i-KaHTHJieBepa h/hjih KOOpaHHETw cro saKpenjieHHoro Komm 

h/hJ1H npOHSBOflHblX OT CHJIW OTHJIOHCKHH KaHTHJieBCpa HO KOOpflHHETe 

ero saKpeiTJieHHoro KOHua b onopnwx TOHKax pacnojio^CHHWx jxo h 
nocjie (nocjie h ;io) aGcujitoiHo r o MaKCHMyivia chjim OTicTOH&n&if; 



KaHTHJieBepa b npouecce ero cGjih^kchmh . (pa3BeAeHHa)'^. c oopasuoM 

COOTBeTCTBCHHO. 

ripH 3T0M, HHCJIO nOBCpXHOCTHWX CJIOCB MO^CHO OnpCZieJWTb KaK 
MHCJIO OnOpHWX TOMCK, OrpaHHMHBaiOmHX KBaSHnpHMOJIHHeHHHe 
ynaCTKH CHJIOBOH KpHBOii, h/hJ1H TOHCK, B KOTOpWX CHJlOBan KpMBas 

cKaHKOo6pa3HO HSMCHJieT HaKnoH B npouecce c5jTH3KeHH5i hjih 
pasBencHwi o5pa3ua h 30H;ia 6e3 eziHHHUbi h tohkh pcBcpca, ecjiH OHa 

BKJIIOHeHa B HHCJIO OHOpHWX. 

Uejiecoo5pa3HO TaK»ce> npn onpeAejieHHH "HHCJia-.^noBepxHOCTHHx 
CJIOCB He yHHTWBaTb HaiajibHwe tohkh KBasHBcpTHKajibHwx ynacTKOB. 

npH 3TOM KOOpilHHaTa HOBCpXHOCTH 06p£l3Ua MOJKCT 6WTb 

onpeiieneHa hs cooTHOiiieHHH: 
Ro=Zo - So 

rae Ro - Koop^HHaTa noBepxHOCTH o6pa3ua, 

Zo, So - KOopAHHaTa 3aKpenjieHHoro KOHua KaHTHJieBepa h BCJiH^sMKia 



OTKjiOHeHRfl ero CBo6oOToro KOHua b momcht aocTHHceHiw CMmm 
OTKJiOHeHHH KaHTHJiesepa SHaqeHHH, paBHoro 0 hjih -A iipH c6jra>KeHHH 
o6pa3ua h soHfla h 0 win +A npH paaBeACHHH o6pa3ua h soEfiai, 

COOTBCTCTBeHHO, 

A - nojio^HTCJibHa^i nocrojiHHa;! BejiHHHHa. 

ripH 3T0M KOopflHHaTa noBepxHOCTH o6pa3ua MO»ceT 6m m 
/iHarHOCTHpoBaHa xaioKe no BbinojraeHHio ycjiOBJW Zt - St = const, 

r^e Zt H St - TeKyrane SHaneHiw KOOpOTHaxw saKpemieHHoro 
KOHua KaHTHJieBepa h BejiHHHHLi oTKJiOHeHHH ero CBo6ojmoro Konm 

COOTBeTCTBCHHO . 

KpoMe Toro, KOop^wHaxbi rpaHHu noBepxHOCTHBix cjioeis 
onpejieji^T KaK KoopziMHaxu saKpemieHHoro KOHua KaHmneBepa e 
onopHbix TOHKax, He sKmonan HanajibHbie tohkh KBaaHBepraKajibmx 
ynacTKOB npn cSjniHceHHH o6pa3ua h sonzia h KoneHKbie to^tch 
KBa3HBepTHKajibHbix ynacTKOB npn pa3Be;ieHHH o6pa3ua h 30Hfla. 

KpOMe Toro, KoopAHHaxbi ipanHu nosepxHOCTHbix cjioeB h 
TonuiHHbi onpe/iejiHioT h3 cooxHomeHHH Baaa: 
Ri = Zi.Si,Di = [R(i+l)- Ri], 

rue Ri h Di - KoopiiHHaTa rpaHHUbi i-ro cji05i h ero xojimHHa 

COO T Be T CTBeHHO, i = ^ (0,1,2..,), 

Zi - KOopnHHara saKpemieHHoro KOHua KanTHJieBepa b 
cooTBeTCTByKDuiefi onopHOH TOMKe, He BKJiioHa^ HaHajibHbie tohkh 
KBasHBepTHKajibHbix ynacTKOB npn c6jiH5KeHHH oopasua h soH/ia n 
KOHeHHbix TOMeK KBasHBepxHKajibHbix ynacTKOB npH pasBeziennM 

o6pa3ua h 30HAa. 

KpOMe Toro, KOopziHHaTbi rpannu noBepxHocrnbix cjioeB 
OTHOCHxejibHO noBepxHOCTH o6pa3ua h hx xojimHHbi onpeiiejiHioT m 

COOTHOlUeHHH BHiia: 

R'l = Zi - Si - Ro, Di = [R'(i+1) - R'i]. 

r;ie R'i h Di - KOOpwHaxa rpaHHUbi i-ro cji05i OTHOCHxejibHO 
noBepxHOCTH o6pa3ua h ero TOJiuiHHa cooTBeTcrseHHO, i = (0,1,2...), 
Zi - KOopOTHaxa 3aKpenjieHHoro KOHua KaHXHJieBepa b 
cooTBercTByiomeH onopnofi xoHKe, He BKmona^i HanajibHwe Tomm 
KBa3HBepTHKajibHbix ynacTKOB npH c6jiH^eHHH o6pa3ua h sonaa m 
KOHeHHbix TOHCK KBa3HBepTHKajibHbix ^acTKOB npH pasBeiieHMM 
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o6pa3ua h aoH^ia. 

Llejiecoo6pa3Ho xaioKe onpeaeji^rrb KoopaHHaTbi rparaiu 
noBepxHOCTHbix cjioeB, H3MepeHHbix npH pasBezieHHH (c6jiHHceHMM), 
OTHOCHTenbHO KOOpOTHaxbi noBepxHOCTH, HSMcpeHHOH xaicMce npM 
pasBezieHHH (cSjiHMceHHH), 

PeKOMCHZiyeTC^! raiCTce curry aaresHH noBepxHOcrrHbix, cjioaiE 
onpe;iejuTb no aHaHCHiwM caribi oxKJiOHeHiM KairrHJieBepa^B onoprax 

TOHKaX, He BKJnOHaH HaHaJlbHbie TOHKH KBa3HBepTHKaJIbHbIX y^aCTKOT 

npH c5jTH^eHHH o6pa3ua h sonaa h KoneHHwe to^km 
KBasHBepTHKajibHbix ynacTKOB npH pa3Be;ieHHH o6pa3ua h 30H;ia. 

I4ejiecoo6pa3HO onpeaejMTb cyMMapnyio cnjiy ajxrcsim 
noBepxHocTH o6pa3ua h noBepXHOCTHbix cjiocb KaK aGcojiioTHbiM 
MaKCHMyM CHJibi OTKJiOHeHiw KaHTHJieBepa B npouecce pa3Be;xeHM^ 

o6pa3ua h soHjia. 

KpoMe Toro, nocrpoeHHe pacnpe/iejieHHH, a raiCTce saaaHi^e 

nOpOPOBblX ^ 3HaH©HiHM', npOHBBO^UISF OTHGCHTeJIbHO KOQpjxHnBrru 

noBepxHGCXH ©6pa3iia^. 

I4ejieGoo§pa3H©> xaK^e KOopaHHaxy rpaHHUbi noBepxHOCXM 
o6pa3ua onpezieJiHXb- c nonpaBKOH .zieHCXByK)myK) Me^c/iy sohhom h 

noBepXHOcxbK) cyMMapHyio cHjiy aziresHH h 3 co o xHOiueiiPi^: 

Roa=Ro + Fac/Kp, rzie Roa - KOopziHHaxa rpaHHUbi noBepxHocxM 
o5pa3ua e nonpaBKOHi^Ha iieficxByioiiiyT© Men^ h noBepxHOCxbio 

cyMMapHYK) CHjry aiire3HH, 

Fac - cyMMapHa>i cHJia ajxrcznvi noBepxHocxH o5pa3ua, 
Kp = Kk* tga/(l-tga), 

Kk - K034)(J)HUHeHX ynpyrocxH KaHxnjieBepa Ha hsfhG, 
tga - xanrenc yrna naioiOHa chjioboh KpHBOH b xohkc Zo. 

Uejiecoo6pa3HO xaioKe KOOpAHnaxy noBepxHOCxw oSptOJiia 
onpe^nejiHXb c nonpaBKofi Ha ynpyrHe CBOHCXBa noBepxHOCXH m3 
cooxHouieHH;i: 

Roy = Ro + So(Kk/Kp) npw Ro = Zo-So, 
Roy = Zt-St + St(Kk/Kp) npH Zt - St = const 
rac Roy - Koop^HHaxa noBepxHOCXH 

KpoMe xoro, K03(|)(i)HUHeHX ynpyrocxH noBepxHOCXHbix cjiocb 
Mo^ex onpeiiejLHXbCH h3 cooxHomeHH^: 




Ki = B*Kk* tgai/(l-tgai), 

r^e Ki - K034)4)HUHeHT ynpyrocTH i-ro cjio^, 

tgai - TanreHC yrjia HaKJiona ynacTKa chjioboh kphboh, pacnoJio^eHHoro 

Me)Kiiy COOTBCTCTByiOmHMH OnOpHblMH TOHKaMH, 

B - K034)4)HUHeHT nponopuHOHaJibHOCTH. 

KpOMe Toro, K03c|)4)HUHeHT ynpyrocTO noBepxHOCXH o6pa3Ha, 
MOKCT onpe;iejiOTbc^ h3 cooTHomeHiw: 
Kp = Kk* tga/(l-tga), 

rnQ Kp - K034)(|)HUHeHT ynpyrocTH noBepxHOCTH o6pa3ua. 

KpOMe Toro, c6jiH^eHHe h/hjih pasBe/ieHHC o6pa3ua h 30Hiia 

OCyiUeCTBjmiOT AO ;iOCTH>KeHH5I CHJIOH OTKJlOHeHHJ! KaHTHJiCBepa 

noporoBoro SHaneHiw. 

PeKOMeHflyeroi xaic^e CH>iTHe chjioboh kphboh b 3aiiaHHMX 
TOHKax KOHTpojinpyeMOH noBepxHOCTH o6pa3ua npoH3BOiiHTb 6ojiee 
oiiHoro pasa, onpezieji^i^i no pasHOcrn nojiyHeHHbix snaHeHMM 
onHOHMeHHbix HapaMCTpoB noBepxHOCTH HJiH nosepxHOCTHbix cjioeB 
cxeneHb boshchctbh^i 30H;ia na noBepxHocxb hjih noBepXHOCTHbie cjioh 

COOTBeTCTBCHHO. 

KpOMe TOrO, CHHTHC chjioboh KpHBOH B 3aziaHHbix TOMKaX 
KOHTpOJIHpyeMOH nOBCpXHOCTH MO^KCT npOH3BOilHTbC5I OpH CUJlH>KCHHFfi H 

pasBeneHHH oopasua h 30HAa, a no pasnocTH nojiyMennbix 3HaMeHHH 

OHHOHMeHHblX napaMCTpOB nOBCpXHOCTH HJIH nOBepXHOCTHblX cjioes 

onpeiieji^T BejiHMHHy ocTaroHHOH ziecj^opiviauHH. 

ripH 3T0M B npOUeCCe CHHTH5I chjioboh KpHBOH M0>KK0 

MoziyjiHpoBaTb 3HaHeHHe 3JieKTpHMecKoro noTenuHajia npoBOimmero 
30Hna OTHOCHxejibHo noBepxHOCTH o6pa3ua, Bw/iejui^ npH jieMOiiyji>mHH 
H3 cvMMapHoro cnrnajia BejiHHHHy cHJibi 3JieiapocTaTHHecKoro 

B3aHM0/ieHCTBH^ 30Hiia H nOBCpXHOCTH h/hJ1H nOBCpXHOCTHblX CJlOCB. 

I_lejiecoo6pa3HO xaioKe chhthc chjioboh kphboh b 3a;iaHHb!x 
TOHKax KOHTpOJIHpyeMOH noBCpxHOCTH npoH3BOziHTb 6ojiee oziHoro pa3a 
npH pasjTHHHOM 3jieKTpHHecK0M noTCHUHajie npoBOiumiero 30Hjia 
OTHOCHTCJibHO HOBcpxHOCTH o6pa3ua, onpejiejuiH no paSHOCTH 

nOJlVMeHHblX 3HaMeHHH CHJlbl OTKnOHCHH^ KaHTHJieBepa BeJlHMHHy CHJlbl 

3jieKTpocTaTHMecKoro B3aHM0iieHCTBHM 30Hzia H noBepxHOCTH h/hjih 

nOBCpXHOCTHblX CJIOCB. 
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Liejiecoo6pa3HO xaiCTce crkthc chjioboh kphboh b saaaniHiBDi 
To^ax KOHTpojinpyeMOH noBcpxHOCTH iipoH3BOznrn> 6ojiee ozworo pasa, 
npH pasjiHHHOM 3jieKTpiiMecKOM noTeHiwane aoHZia OTHOcurejifeMO 
noBepxHOCTH o6pa3ua, onpeflejwi no pasHOcra nojiyHeHHWx SHa^ei^iiMM 
npoHSBOflHbix CHJibi OTKiiOHCHiw KaHTHJiCBepa no KOOpAMlMaLTe 
saKpenjieHHoro Konua^ Benmvmy ipaimeHxa cHJTi>T-3JTeiCT7p0CTa'iifHecKM o 
BsaHMOfleHCTBHJi soHiia H noBepxHOCTH h/hjih noBepxHOC^HHX>^ejioeB. 

H, HaKOHeu, aonycKaercH BMeere co CHOTHeM *«chjioboh =«kphbgh 
HJiH ee ynacTKa ocymecTBjwxb perHcrpaumo BennHUHbi ryHHejiBHoro 
TOKa Me^cziy npoBOzwuiHM sohjxom h noBepxHOCTbio o6pa3ua, ncnojiLsy^ 
nojiyHCHHoe mho^cctbo SHaneKHH jum nocrpoeniw pacnpe^iejieem 
3JieKTponpOBOflHOCTH noBcpxHOCTH o6pa3ua h/hjih nOBepXHOCTHblX 
cjiocb. 

TaKHM o6pa30M, b npcOTaraeMOM cnoco6e nojiy^cHHe 
HH4)opMauHH o pejibe(t)e noBepxHOcrn h ee CBOHCXBax, KOJiHnecTEe 
noBepxHOGTHbi^Xv cjioeB, Hx TOJiniHHe*,^ K0H4)Hi^ami.H***H cBOHGTBax rae 
pa3flejieHbi BO^BpeMeHH, see- HSMepcHHH ocymeerBJiaiOTC^! b TeKymc^^i 
TOMKe nosepxHOCTH OOTOBpeMCHHO, b npoiiecce ch^hw chjioboh 
KpHBOH, B qacTHOCTH, 33 BpeM^i onyGKaHH^ H nozii>eMa SOHfla. 

Cn^THeM chjioboh kphboh Bbiiue nasBan npouece, BKJiiOHaiomKB 



cjie^KCHHe Ba^KOopOTHaxaMH 3toh KpHBOH (cHJioH F, /leHCTByioiueH ea 
30H;i/pacnojiOMceHHbiH.iHa KaHTHJieBepe HJ^^ hto to ncej*. BejiHMHHOH S 
HJIH yrjioM p OTKHOHeHH^ 30Hzia, H KoopziHHaTOH Z CFO saKpeiuieHHOFO 
KOHua) H npoH3BOiiHOH dF/dZ (b MacTHbix cjiyna^ix xaicace h BTOpofi u/mim. 
TpcTbeft npoH3BOflHOH), a TaK^e (})HKcauHK) 3Ha^eHHH Fi, Zi h, b cjiy^ae 
Heo6xoziHMOGTH, dF/dZ b xapaicrepHbix TOHKax chjioboh kphboh, 
o6pa3yiomHx mhohccctbo apryMenxoB. Becb oQ-hcu H3MepHTejibHOH 
HH4)opMaiXHH, SHaneHHa uejioro pa/ia BejiHHHH, xapaKxepHsyioimMx 
noBepxHOGTHyio* crpyKrypy oGpasna-^ nojiynaiOT^ b npeianosKeHHH h?> 
anajiHsa chjioboh kphboh h 6ojiee xoro, ee oxjiiejibHbix xapaKxepHbix 
TOHCK- Ha3BaHHbrx Bbiine onopHbiMH. 3to He tojibko pacmHp^et 
(|)yHKUHOHajibHbie bosmo^chqcth cnoc0.6a, ho h /lejiaeir HSMepneMBfe 

BCJIHMHHbl COnOCXaBHMblMH, n03BOJMeX KOppeKXHpOBaXb OflHH H3 HHX C 

HcnojibSOBaHHCM ;ipyrHX, onpeziejwxb ozihh h3 hhx oxHOCHxejibHO 
flpyrnx, paszieji^xb HH(i)opMauHio o CBOHCXBax oO'beKxoB na noBepxHOOTM 
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H cBOHCTBax caMOH noBcpxHOCTH, CTpoHTb Kapxbi pacnpeflCJieiffii, 
npHBflsaHHbie k psmc^y noBepxHOCXH h oTHOcirrejibHO aroro penhe^a, 
onpeaejieHHOMy c yneroM p>wa nonpaeoK, h orpaJKaiomHe HcniHHyjo 
KapTHHy noeepxHOCTHbix cjioes h hx xapaKTepHCXHK. 

Oco6eHH0CTbK) npe^uioMccHHoro cnoco6a jjaji^ieTCJi to, mto hs, 
CHJIOBOH KpHBOH perHCTpHpyK)Tca Bbi6HpaeMbie onepaxopoM wum 
npoueccopoM onopHbie (xapaicrepHbie) tohkm. KoopiWHaw 

BblGHpaeMblX TOHCK, BeJlHMHHbl paCCTOflHHH MeJKW HHMH, BemWHHH 

HaicnoHOB H npoHSBOOTbie ynacxKOB chjioboh kphboh h pasHOCTH Meymy 
HHMH Hecyr HH4)opMauHio 0 pasjiHMHbix xapaKTepHCTHKax HCCjieziyeMOM 
noBepxHOCTH, MOJiCKyjwpHbix cjioeB, jiejKaiUHx na hch, h Hccjieayioiisero 
soHfla. PerHCipHpyii h Bbmncjuw 3th flaHHwe, cxasH hx b cooxBexcxBHe 
KOopuHHaxaM xombk noBcpxHOCxH, B KoxopMx ohh nonyneHbi, noflBcprM 
hx o6pa6oxKe no npHBeaeHHbiM ajiropHxwaM, mu hmccm B03M0>KH0CTfa 
c(l)opMHpoBaxb Kapxbi pacnpeaejieHHii SHaHenHH cooxBCXcxByiomHX 
xapam-epHCXHK noBepxHOCXH hjih jie)KaiUHX na neR ooteKXOB no 

HCCJieayeMOMy yMacxKy. 

OnopHbie xoHKH - 3xo HaH5ojiee HH4)0pMaxHBHbie xohkh chjioboh 

KPHBOH, B KOXOPWX OHa (hJIH 66 np0H3B0iIHaJj) M6HHeT HaKJlOH HJIH 

flOcxHraex noporoBbix SHaHeHHfi, b ium hhcjic h oaiiaiiHbix c 



jXyj\/ i rii i AM^f^^' 

onpeflCJieHHbiM luaroM KsanxoBanHJi, nanpHMep, no Koopflnnaxe Z. 

HpH xapaicrepHCXHKe noBepxHOCXHbix cjioeB Ba)KHoe snaMeHHe 
HMeioxxoMKH, orpaHHHHBaKHUHe KBa3HBepxHKajibHbie ynacxKH. 

IlOZl "KBaSHBepXHKaJlbHblMH", "KBaSHrOpHSOHXaJlbHblMH" HJIK 

"KBasnnpjiMOJiHHeHHbiMH" HMewxca b BHZiy ynacxKH hjih oxpesra, 
Koxopbie M03KH0 CHHxaxb xaKOBbiMH c saziaHHOH cxeneHbK) xoqnocxH. 

OcoGeHHOCXbK) cnocooa jiBJUiexca xaioKe npHBH3Ka Bcex 
nojiyHCHKbix pacnpeiiejieHHH k KOopiWHaxe nosepxHOCXH, npHMeM 
onpeflejieHHoii homhmo H3MepeHH5i eme h nyreM o6pa5oTKM 
pe3yjibxaxoB H3MepeHHH, c ynexoM psma nonpaBOK. 

3aMeTHM xaioKe, hxo S (So) - BejiHHHHa HMeioma^i snax. Bpn 
H3rH6e KanxHJieBepa b cxopony noBcpxHocxH o5pa3ua 
nojio)KHxejibHa, b npoxKBonojiOHcnyio - oxpHuaxejibna. 

Cjieayex noacHHXb, wro HcnojibsycMWH hhtkc xepMm 
«KOopiuiHaxa», b saBHCHMOCXH ox KOHxeKCxa Hcnojibsyexcfl KaK 



OHS 



14 




0603HaMeHHJI KOOpflHHaTbl TOHKH CHJIOBOH KpHBOH - npOCKUHH 66 HS 

S H Z, TEK H flnji o6o3HaH6HiM KoopflHHaTbi KaKOH-jra6o to™ B 
npocTpaHCTB6, B HacTHOCTH, KOopflHHaxbi soiwa, Haxojuim6roc5ii ® 

flaHHOH T0HK6 CHJIOBOH KpHBOH, B npOCTpaHCTB6. KoopflHHaTa ® 

npocTpaHGTBe - 3to Ta vkc npoeiauw na ocb Z, ho tojibko xenepb na Hen 
H6 3aKpeiui6HHWH KOHeu, a cBo6offHBiH KaHTHJieBepa (soHfl^). Koraa SGBa i 
HaxoflHTca na noBepxnocrrH oopasua hjih cjioh - 6ro KOopAHHaxa 

COBnaaa6T C KOOpflHHaTOH COOTBeTCTByiOm6H nOB6pXH©GTHr 

H3 H3Jio3K6HHbix HH«6 npHM6poB peajiHsauHH cnoco6a craHyr 

60J16e nOH^TTHbl HCnOJlb3yeMbl6 B ZiaHHOM OnncaHHH T6pMHHbI, oflHasco 

cpa3y cji6flyer noacHHXb, hto nozi CBOHCTBaMH noBepxHOCTH m 
noBepxHOCTHbix cjioeB noHHMaiOTCJi raioKe h hx reoMeTpHH6CKHe 
napaM6Tpbi h xapaKrepHCTHKH - KOopflHHan.! h TOJimHHbi. Dpn 3tom b 

MHCJIO nOBepXHOCTHblX CJI06B BKJUOHaiOTCJI KaK ••MJirKH6" CJIOH, KOTOpbie 
30H;1 CB060ZIHO npOXOflHT HJIH CB060flH0 fle(i)OpMHpy6T, pacnOJI02K6HHMe 

Ha nosepxHOCTH oGpasua, noHHMaeMOH- e oobwhom- CMbicjie<3TO Moryr 
6biTb jno6bie a;icop6HpoBaHHbie cjioh: 3arpH3H6HWi, BO^a, AByiviepHMH 
KOHZi6HCHpoBaHHbiH ra3 (nap) H T.n., Ha30BeM HX 

"Ha;inOB6pXHOCTHbIMH"), TaK H «>KeCTKHe» CJIOH, B KOTOpbie 30HiI 

npoHHKaeT hjih jie4)opMHpye- i mx i i pn flocTaroqiiOM ycujiHH (-no 

CTpyKiypbl CaMOH nOeepXHOCTH, BC6B03M03KHbI6 TB6pflbI6 nOKpbITHJ3 H 

T.n. HasoBeM hx "noiinoB6pxHOCTHbie"). 

roBopH Bbime o saiiaHHOM BsanMHOM pacnojio>K6HHH o6pa3ua h 
30H;ia Mbi HMejiH b BHZiy HeH3M6HH0CTb HX pacnojiOMceHwi B 

T0pH30HTaJlbH0H HJIOCKOCTH, 6CJ1H c6jIH>KeHHe H pa3BeAeHH6 npOHCXOflJST 
no BepTHKaJlH. HhWMH CJlOBaMH peMb HiI6T 06 OaHOH H3 TO^eK 
nOB6pXHOCTH, nOCJie CHH™ CHJIOBOH KPHBOH B KOTOpOH SOUR n/wiU 

oGpaseu (hm66t 3HaHeHHe tojibko hx oTHOcnrejibHoe nojio>KeHHe, 
n6peMemaTbca Moryr oahh hjih o5a h3 hhx) - nepeM6iuaK)TC*i no 

ropH30HTaJlH H npOU6CC CHaTHJ! CHJIOBOH KpHBOH npOflOJI5Ka6TCH B 

cjicflVWiueH TOHKe, xaK hto nojiyHeHHbi6 3HaMeHHJi 4)yHKUHH Moryr 6HTb 
Hcnojib30BaHbi juisi nocrpocHH^ npocTpaHCTBCRHbix pacnp6flejieHHH 

COOTBCTCTByiOIUHX napaMCXpOB H CBOHCTB. 

CHJIOBOH KPHBOH nOHHMaeTCfl KpHBaH 3aBHCHMOCTH 3Haqei8tHJ« 
CHJIbI OTKJIOHeHHH CB060flHOrO KOHUa KaHTHJieBepa C SOHflOM OT 
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SHEMeHvoi KOopiiHHaTbi nono^KeHH^ aaKpeiuieHHoro kohue KaHTHJieeeps^ 
HJIH mo6m KpHBan saBHCHMOcTH, nonyneHHOH h3 3toh kphboh, 
HanpHMep KpHBa« aaBHCHMOcni chjib. oTKnoneHH^ CBoGo^Horo Komia 
KaHTHJieBcpa or paccroflHHfl soHaa flo noBcpxHOCXH . 

CneayeT oroBopHTbCH xaioKe, hto mix chjioboh kphbom 
noHHMaercH ne o6«aTem.HO bc« CHJiOBan KpnBa., ho t^iokc h 3aiiaim# 

ee vMacTOK hjim hx coBOKynnocTb. 

Oco6eHHOCTbK) npeflno^emw HBHiiercji xaK^e onpeaejieHMe 
Haoopa 4,HKCHpyeMBix Be;iHHHH ksk ch;ib, o^ioneHH. KaimmeB^pE 
H/HJiH KOopflHHaTbi ero aaKpeiuicHHoro KOHua h/hjih npoHSBOflHHX 
(HanpHMep, nepBOH h BTopofi) ox chjib, oxKJiOHeHHii KaHx«JieBepa oo 
KoopflHHaxe ero saKpemieHHoro KOHua. 

TepMHH "(|)HJU,xpaiuw" osnanaex b aanHOM cjiynae oxceneHiae 
BBicoKOHacroxHBix cocxaBJimoinHX xeM hjth hhbim cnoco6oM. 
OHJiBxpauH. MOHcex npoH3Bo;iirn.c. xaK b npouecce cnmi. CHiiOBOH 
KpHBoii xaK H HenocpeflCXBeHHO co chhxwmh paHee jiaHHbiMH. B 
npezuio^eHHH HenpepuBHO perHCxpHpyK)xc., H3MepHK)xc« {mm 
3aiiaK)xc., KaK HanpHMep, Z) BejiHMHHB, F h Z, a xaK^ce npoH3Bo;iHBie F , 

F" H X (BCe BejlHMHHW HJIH HX HaCXb), OilHaKO 4)HKCHpyiOXCJI H B 

nocjiezicxBHH Hcnojib3ytOTCH iWi conocxaBJieHH^i, nor . xpnf;HP. 
pacnpeiiejieHHH h oopaooxKH xoJibKO hx 3HaMeHHH b onopnb.x xoHKaDc. 
npH 3X0M oxceneHHe BbicoKonacxoxHbix cocxaBJimomnx b 
3aperHCxpHpoBaHHbix BejiHHHHax F h Z no3BOJiHex chhshxb norpeuiHOCXb 
npH onpeiieJieHHH onopnbix xoMeK h (t)HKcauHH 3HaHeHHH apryMenxoB b 
hhx 3aziaHHe onopnbix xonen h noporoBbix sHaneHHii, a rm 
HHxepnpexauH. peayjibxaxoB H3MepeHHH b hhx (a cjienoBaxejibHO h b 
KOHxpojiHpyeMbix xoHKax noBepxHOCXH), Moryx npoH3BOflHXbC« b 
npeiuioJKeHHH c ynexoM snaMeHHH, 3a4)HKCHpoBaHHbix npejiBapHxejibeo 
HJIH BHOCJieflcxBHH B 3XHX HJIH jipyTHx OHopHbix xo^Kax, KaK B npouecce 
npeflmecxBywmero hjih nocjie;iyK)mero CKaHHpoBaHHH flanHoro (mu 
zia^Ke HHoro) o6pa3ua, xaK h b xoiie ch^ixh^ npeiimecxByiomeH, 
nocjieiiyKjmeH hjih xeKymefi chjioboh kphboh b flanHOH xome 
noBepxHOCXH. 

TaKHM o6pa30M, b npefljio>KeHHH npouecc CHsam chjioboh KpwoB'. 
B KajKiioH 3aiiaHH0H xoMKe KOirrpoJiHpyeMOH noBepxHOCxH npoxeKaex b 
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flBe craflHH: a) HenpepWBHO h nocjie;iOBaTeju.HO H3Mep5noTCi5 

KOOpflHHaTbl BCeX TOHCK CHJIOBOH KpHBOH h/hJIH OnpefleJUDOTCfl 

npoHSBOflHbie B 3TOX TOMKax; 3TH flaHHwe, jih6o HcnojibsyioTCa 
HenocpeflCTBCHHO, cpasy no nojiyHCHHH, nanpHMep juin onpeaejieHiM 
T04KH nepejiOMa, flOCTH5KeHHJi noporoBoro snanemisi h x.n., jih6o 
3aHOCHTe5i B onepaTHBHyK) naMJiTb na KoponcHH npGMe>icyTOK BpCMeiSM, 
He npeBbimaiomHM HHxepBajia BpeisieHH, HCOOxoflMMoro juisi chhtmji 

CHJIOBOH KPHBOH B ZiaHHOH TOHKC nOBepXHOCTH, H HCnOJIbSyiOTCa C 

saaepJKKOH, nocjie Hero b o6ohx cjiynajix cropaiOTca, h 6) (l)HKCHpyioTcsi 
onopHbie (xapaicrepHbie) tomkh; juin 3Toro b KEMecxBe KpHrepHCB juisi 
onpe^ejieHHii onopHbix tomck ncnojibsyiOTCii iiaHHbie, nojiyqeHHwe Mi 
sanoMHCKHbie na nepBoii craanH. B to >Ke BpeMa, npn HcnojibSOBanHH 
arm Bbi6opa onopHbix ToneK HH(t)opMauHH, nojiyneHHOH b xo;ie 
npe^uiiecTsyiomero cwithh chjioboh KpHBofi b aaHHOH tohkc 
noBcpxHOCTH HJiH iiajKC npejuuecTByKJiuero CKaHHpOBaHHa, HcnojibsyKST 
He TeK>mHe sHaqeHHa, a SHaHeHHJi hjth-hx 4)yHKUHH- OTHOcjimHeGfl k 

OnOpHbIM -sTOHKaM. 

Hs HSJio^cHHOFO OMCBHUHO, MTO HOfl peBepcoM * noHHMaexca 
nepexoil ox cojiH>KeHHJi soHfla h o6pa3ua k hx pasBC/ieHHio hjih 
yziajieHHK) jpyr ox jpy ra, a 4)HK cauHeH no cymccxBy iiasBaH npouecc 
sanoMHHaHHJi, Hcnojib30BaHHJi HSMepeHHbix SHaMCHHH. Hhwmh cjiobemh 

CH^XHC KPHBOH BKJDOHaeX HSMepeHHC XCKyiUHX SHaqeHHH H 

nocjienyraiuyK) 4)HKcauHK) Bcex hjih nacxn h3 hhx. 

B cooxBexcxBHH c npHHHXOH xepMHHOJiorHCH nofl CHJiOH aaresHH, 
onpe^ejiHeMOH hjih ynnxbiBacMOH b jiaHHOM cnocoGe GyzieM nonnMaxB 
cyMMapnyK) CHJiy oxpbiBa KanxHJiesepa, BKjuoHaKjmyK) aaresHOHHyio, 
KanHUJiapHyK) h nponne BOSMOHCHbie cocxaBJiarauiHe. 

Cjie;iyex nojiMepKHyxb xaKace, hxo Bce BbimeHasBaHHwe onepauHM 
no onpeziejieHHK) (i)opMbi h napaMexpoB chjioboh kphboh, BKjno^as 
HaxoMcaeHHe onopHwx xohck, nponsBoa^x, KaK npasHJio, naa cnxHajiOM, 
npomenrnHM npeziBapHxejibHyK) o5pa6oxKy, b qacxHocxn 4)HJibxpaiifflO, 
T.e. BbwejicHHJi nojiesHoro CHrnajia na 4)OHe uiyMOB pasjiHHHoro 

npOHCXOJKaCHH^J (npH6opHbIX H BHeiUHHX). IlpOHCXOilHX 3XO c 

npHMeneHHeM npoueccopa, juvi nero Hcnojibsyercii ^lexcKTop HSMeneHM 
napaMCxpoB cHraana (fault detector), ocymecxsjunoiuHH npeACKasaHsse 
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3KCTpeMajifaHux TOHCK nccBfloperyjupHoro CHraajia c Hcnojib30BaHHe.M 

anpHOpHOH HH4)0pMa]IHH 06 anjIHTHBHBIX nOMCXaX H B03MymeHHJIX. 



Ha 4)Hr.l npHBeflena 5jiOK-cxeMa ycrpoHCTBa }jm ocymecTSJieHM 
cnoco6a, hb (j)Hr.2 KaHTHJiesep H3o6paaceH OTXiejibHO. Ohf.S h 4 
HjuDOCTpHpyiOT ynacTKH chjioboh KpHBOH, xapaKTcpHOH flJW MM0nmil 

nOBCpXHOCTH 6e3 nOBCpXHOCTHblX CJIOCB, npHHCM Ha (i)Hr.3 BO BpeMJI 

cGjiHweHiM noBcpxHOCTH w soHiia, a na ^nrA hx pasBeaeHHa. Ha 4)^.5 
cxeMaxHHHO noKasana canoBafl Kpnaaa (kok npH c6nHweHHH, xaK h npK 

paSBCiieHHH), XapaKTepHafl aJia nOBCpXHOCXH C nOBCpXHOCTHblMH CJIOHMH 
(KaX HaiUlOBCpXHOCTHblMH, JraK H nOflnOBepXHOCTHblMH) H 0603HaHeEM 

ee xapaicrepHbie tohkm h ynacTKH, Ha (l)Hr.6-8 npHBeflCHbi BapHami.i 
anropHTMa paGcm.! npeueccopa, oflHOBpeMCHHO noacHinonpfie 
nomaroBbiH npouecc ocymecTBJieHHfl npeanaraeMoro cnocoSa, a na 
4)Hr.9-15 noKa3aHbi crpyKiypbi h pacnpeaejieHiM, nojiyneHHwe c 
HcnojibSOBaHHCM npeflJiaracMoro cnoco6a. TaK, Ha 4)Hr. 9-11 
H3o6pa>KeHbi KapTbi pacnpeiiejieHHH, noJiyneHHue na nosepxHOcm 
nojiHMepa, coflepacamero KJiacrepbi Kamnn h nacTHMHO noKpwToro 
CJioeM ajicop5HpoBaHH0H BOiibi. B HacTHOcra, na ^nr. 9 H3o6pa>KeHa 
KapTa pejibe4)a noBepxHuc i H n o. n HMepa, BKjiioqaH icnacTcpbi namm, aa 
4)Hr. 10 npHBeixena Kapxa KoopziHHaT noBepxHOCTH aflcop6npoBaHHoro 
cjioH oTHOCHTejibHO nosepxHOCTH noJiHMepa (no cvmecTsy, 
pacnpeaejieHHe tojiiuhhw ancopSHpoBanHoro cjioa), a na ^ur.ll 
H3o6pa»eHa Kapxa pacnpeaejieHH^i aare3H0HHbix chji, no KOTOpOH 
HfleHTH(J)HUHpyK)TCfl KJiacTepbi Kamnn (hhskhc SHmenm cmiu 
aiire3HH). 

Ha 4)Hr.l2,13 H3o6pa3KeH 4)parMeHT noBCpxHOCXH waTpHuw 
30JioTbix oMH^ecKHx KOHxaKTOB, pacnojio»eHHbix Ha GaAs nojuiojKKe, 
npHMCM Ha (t)Hr.l2 H3o6paHceHa Kapxa pe^be^^ noBepxHocxH, a jsa 
(j)Hr. 1 3 H3o6pa)KeHa Kapxa sHaneKHH ajicKxpHHecKoro xyHHenbHoro xoKa 
Memiy noBepxHocxbio h 30HiiOM npn pasHOCXH noxenuHajia MeMtay hhmm 

B 1 BOJIbX. 

Ha 4)Hr. 14,15 H3o6pa»eH ([)parMeHx noBCpxHOCXH MaxpH«&i 
xpeyrojibHHKOB h3 nojiHMexHjiMcxaKpHJiaxa (TIMMA) na KpeMHHCBoi 
nozuioHCKe, npHMCM na ^m.U H3o6pa3KeHa Kapxa pejibecjja noBepxHOcrra, 




a Ha ct)Hr. 1 5 Kapia ajieKipocraTHHecKHx BsaHMOfleHCXBHH ueyKjxy zomom 
H noBepxHOCTfcK) B MOMem- KOHTaKTa npH pasHOCTH noreHiwajia ueyKjiy 

HHMH B 1 BOJlbT. 

Ha 4)Hr.l6-18 noKasaHbi 3KcnepHMeHTajn,Hbie cHJioBwe KpHBH©, 

CHJITbie Ha nOBCpXHOCTJiX, nOKpfalTblX nOBCpXHOCTHblMH CJlOaMH. 

B ycipoHCTBe, H3o6pa5KeHHOM Ha (|)hf:1 o6pa3eu- l pasMemeia mm 
TpexKOopAHHaxHOM nbe303JieMeHTe 2. Haa noBepxHGCTbiG..vo6pa3Ha 1 
pasMemeH ynpyrHH KaHTHJicBep 3, saicpeiuieKHbiH. b onope 4r'CBeT©Bol 
jiyn, H3JiyMaeMbiH hctohhhkom 5, OTpaxcaercH ox KanrHJieBepa 3 m 
nocrynaer na flereicrop 6, noflianoHeHHbiH ko BXo;iy npoueccopa 7, 
ynpaBJWiomero pa6oTOM ^besoajieMema 2. HH(i)opMauHOHHbiH ^mxi 
npoueccopa 7 coeaHHeH -co bxoaom 6jiOKa oTo5pajKeHH;j {mcimm, 
6noKa sanoMHHaHHH hjih HH^iHKaimH) 8. 3oha 9 pasMemcH na 
CBo6o;iHOM KOHue KaHTHJieBcpa 3. HpH 3tom Heo6xoflHMO ynecxb, '^•o 
zuiJi ocymecTBJieHHii npeanaraeMoro cnoco6a mojkho BOcnojibaoBaxbea 

JUOGblM HSBCCTHblM AFM yCXpOHCTBOM, B TOM HH©Jie OnHCaHHblMH B 
BbimeHaSBaHHblX HCTOHHHKaX HH(topMauHH. 

Cnoco6 ocyiuecTBJunoT cjie/iyiciuHM o6pa30M. B Ka^iioH tohkc 
HCCJieayeMoro yMacTKa noBepxHoc i H o6pa3ua 1 CHMMaercn ciuim^ 
Kpusam - saBHCHMGCTb BejiHMHHbi HsraGa KaHTHJiCBCpa 3 (S na ^wv3~5). 

Ha KOTOPOM paCnOJIOJKCH SOHfl 9, OT paCCTOHHHil flO nOBCpXHOCTH 

o6pa3ua 1 saKpeiuieHHoro b onope 4 KOHua KaHXHJieBepa 3 (Z na ^nr.'l- 
5). BejiOTHHa H3rH5a, nponopuHOHajibnaa flCHCTByiomeH na KanrHjieBep 
3 cHJie MCJKaTOMHoro BsaHMoaeHCTBHii F, perHcrpHpyercH /lereicropoM 6 
(OH pearHpyer o5biHHO na sejiHHHHy hjih yroji oTioiOHeHHH KaHXHJieBepa 
3, Koxopbie nponopuHOHajibHbi Bbi3BaBiiieH hx chjic oxioiOHeHHJi). 

HH(})opMauHii c Bbixoaa flcxeicropa 6 no^aexcji b npoueccop 7, rm 
o5pa6axbiBaexcji c Hcnojib30BaHHeM npe;uiaraeMbix... hjih^ -hsbccxhhx 
ajiropHTMOB. Bojiee xoro, npHBCfleHHwe hhtkc ajiropHXMbi Moryx 
Hcnojib30BaxbCH KaK HenocpeflCXBCHHO, xaK h KaK nacxb hsbccxhwx hjim 
hx KOppeKrHpOBKH«-Bojiee xoro, cjieayex oxMexHXb, hxo, KaK cxaeer 
acHO H3 aaJibHCHiiiero, cnoco6 mohccx 6bixb ocymecxBJien b "pynHOM" 
pe>KHMe, 5e3 Hcnojib30BaHH5i npoueccopa jmn o6pa6oxKH pe3yjibTaTOB 
H3MepeHHH, a xaKJKC b nojiyaBXOMaxHHecKOM pe>KHMe, Koria npoueccop 
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HcnojibsyioT tojibko zuw nocrpoeHiw pacnpenejieHHH b BbiGpaHssHX 

onepaxopoM onopHBix ro^Kax. 

B noKasaHHOM Ha 4)Hr.l ycipoHCTse npoueccop ynpaaiMe-r 
nbe303JieMeHT0M 2, KoropwH cnaqajia iipH6jiH)KaeT, a saxeM yflarae 
o6pa3eu 1 or sOHiia 9 e roHKax cKaHHpoeaHHH, a TaioKe ocvmecTBJTJiiC 

caMO cKaHHpOBaHHe. 

ripH cKaHHpoBaHHH 'Bbi5paHHoro vMacTKa HCCJieayeMoro oG-beKT??., 
B BbiGpaHHbTx ToqKax (hjih b Ka>KaoH) ocymecTBJwercji nomoji 
KaHTHJieBcpa c sohaom k. noBcpxHocxH no BbinojiHeHHH KaKoro jim6o 
saaaHHoro ycjioBHJi, HanpHMcp, ao ziocTH>KeHH« nyjieBoro hjih 
oTpHuaiejibHoro (o6paTHC>ro) OTKnonenHJi KaHTHJiesepa 3. Uoma 
BbinojiHCHHiJ 3Toro ycnoBHJi HanpaBJiCHHe jsfinTKeHUfi KanrHJieBepa 3 
MCHiieTCB Ha npoTHBonojiOMCHoe h npoziojDKaercfl na onpeiiejieKKOM 
paccTOflHHH. OcTanoBKa soHfla 9, KaK npasHJio, npoHSBOflHTcn nocjie ero 
Bbixoaa H3 oGjiacTH BsaHMoaeHCTBHH c HccneiiyeMbiM oGieKTOM. UocMe 
npeKpameHHJi ziBH>KeHHJi npoHSBOZiHTCJi nepcMemeHHe soH^a 9 b 
c;iejiyK)uiyK) roHKy CKaHnpoBanHJi h secb npouecc noBTOpjjercji. Bo 
BpeMJi noflBOZia - OTBOiia KanrHJieBepa 3 npoHSBOflHTca perHCTpaiWJ? 

CHJIOBOH KpHBOH. CHJlOBa^I KpHBaH MOJKeT SaHOCHTbCfl B OaMHTb H 

BnocjieflCTBHH HJIH cpaiy )Ke o6pa6aTbiBaTbC5i, T.e. na hch onpea e nsfsmm 
3aiiaHHbie onepaxopoM tohkh hjih vMacxKH, onpeaenjiiOTCJi kx 
napaMexpu, ecjiH Hy>KHO npoHSBOflJiTCJi BbiHHCJieHHJi h pesyjibTaxw 
3anHCbiBaK)Tca b cooTBeTCTByroiuHe (j)aHJibi. SaiiaHHbie onepaxopoM 
xoHKH HJIH yqacxKH xaKJKe Moryx onpeaejiJixbCJi, o5pa6axbiBaxbCfl h 
3anoMHHaxbca npHMO no xojiy pexHCXpauHH chjioboh kphboh, npH. 
BbinojiHeHHH ycjiOBHH, onpeziejunomHX 3xh xohkh hjih ynacxKii. 

B npouecce cnaxn^ chjioboh KpHBOH (j)HKCHpyK)xcH xojibKO napw 
3HaHeHHH HJIH oxflCJibHwe 3HaMeHHfl HJIH npoHSBOflHbie B xapaKxepm>K. 
xoHKax, o5pa3yK)mHe mhojkccxbo apryMcnxoB. Ilo 3a(l)HKCHpoBaHHHM 
3HaHeHHJiM apryMcnxoB onpeziejunoxcH (KaK HMenHO 6yflex noacneno 
HHJKC) sHaqeHHJi napaiviexpoB, xapaKxepH3yioiuHX cBOHCxsa HCCJieiiyeMOH 
nosepxHOCxH hjih oSteRXOB Ha hch. KaaoioMy nojiyneHHOM) sHaneemo 

4)yHKUHH CXaBHXCJI B COOXBeXCXBHe KOOpflHHaXbl XOMKH HCCJieziyeMOH 

noBepxHOCXH, oflHOxnnHbie 3naHeHwi co Bcex chjiobwx Kprowx 
3aH0CjrrcH b oxaejibHwe 4)aHJibi, (t)0pMHpyfl xaKHM oGpaiJOM Kapxbi - 
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H3o6pa>KeHHH pacnpezieiieHHH 3HaMeHHH cooTBercTByionmx 
xapaicrepHCTHK noBepxHOCXH huh jie>KainHx na hch o6i.eKroB no 

HCCJieayeMOMy yMacTKy. 

PaccMOTpHM cHJiOByio KpHByio 5ojiee noflpo6HO (cm. (t)Hr.3,4, 
KOTopbix CHJiOBBie KpHBb.e H3o6pa«eHbi B KOopiiHRarax S, Z, a noa hhmh 
noKaaano nono>KeHHe ^aw'PHJieBepa b HeKOT0p6ix-xapaK=FepiH.i*.TO^Kax. 

B TOMKe Ic (na ^3-5 HHfleKe(DM*;.'c"("p^') o6o3Ha«eHBi*.onopeHe 
TOMKH H TOMKa peBepca, nony^enHBie b npoueece c6niimem^.^^Bmemm) 
o6pa3ua 1 h 30H;ia 9) 30Hfl 9 ((}>Hr.3) y^iajien or noeepxHOCTH o6pa3Ha i m 
He HyBCTByex bjihhhh^ noBcpxHOCTHbix chji. npH npH6jlH>KeHHH K 
noBcpxHOCTH o6pa3ua 1 na 30h;i 9 naMHHaioT iieHCTBOMrr. 
;ia;iBHOfleHCTByK,mHe CHiiBi h KanxH^ieBep 3 Ha^HHaex H3rH6aii.cH (TO^^a 

2c) npH5jlH3HBlIIHCb flOCXaTOMHO K nOBepXHOCTH H HOnaB nOA BJlHMHHe 

3HaMHTe;ibHbix h pe3KO MeH^nomnxc. chji, 30Hfl 9 CKa^KOM npHTHrHBae.x« 
K noBepxHOCTH, pe3KO H3rH5aH KaH^iiCBep 3 (xoHKa 3c). ZlaiibHeHmee 
nepeMeme-HHe- ^a^m^m^&ro ^^^^^^^ noBepxeocTH 
o6pa3ua .1 6y;ieT yMeHbiuaTb H3rH6..KaH.T.HJieBepa-..3 h -b -tomkc 4c cm 
nojiHOCTbio BbinpaMHTCH.. RpH npoflOJiJKeMHH- nepeMemeHHH k 
noBepxHOCTH HaMHexcH H3m5 KaHTHJieBepa.B npoTHBonoJiovKHyio CTopony. 
B TOHKe 5c HanpaBjicHHe^ jPHo i c e nHn MeHJiercfl na npc)fHBonono>so-.oe 
(TOMKH peBcpca). ndJio>KeHHe 3TOH TOMKH onpe/iejiJie.'KP^i«GnepaTopoM mh 

npoueccopoM 7. ^ 

npH yaaJieHHH saKpeiuienHoro KOHua KanrHJieBepa o ot 
noBepxHOCTH o5pa3ua 1 (4)Hr.4) npoHCxoflHT o6paTHbiH npouecc. 
KaHTHJieBcp 3 Bbinp5.MiiiieTCH (tomkh 4p) h naMHHaeT H3rH6aTbC5i b 
CTopony noBcpxHocTH, t.k. noBepxHOCTHbie cHJibi aare3HH yuep^KHBaioT 
30Hfl 9 H He iiawT eMy ot Hee oTopBarbCH. B kohuc kohuob cmm 
ynpyrocTH KaHTHJieBepa 3 B03pacTaeT HacTOJibKO, mto npeoaoneBaer CHJiy 
aaresHH h 30Hva-' 9 oTpbiBaerca ot noBep^ocTH. . KanrHJieBep 
Bb.npHMn«eTC5. (xoMKa 6p). Docjie BbinpHMJienHH KanrnJieBep otxojiht b 
TOMKy Ip. 

M3 paCCMOTpeHH* CHJIOBOH . KPHBOH Cnefl^.e^' MTO BeJlHTO 

aGcoJnoTHoro MaKCHMVMa b tomkc 6p, Bbipa>KeHHaH b 3HaMeHH5ix cmmi, 
ecTb 3HaMeHHe jioKajibHOH chjibi a;ire3HH b aanHOH tomkc noBcpxHo™, 

T e CHJIbI, KOTOpa^i nOCTOHHHO npH^KHMaer 30Hil 9 K nOBCpXHOCXH. 





npHHCM SHaqeHHC 3T0H CHJibi H3MepHerrcfl HenocpeacxBeHHO b Tome 
H3MeHeHHfl HaKJioHa HJiH Hanajia CKaiKa chjioboh kphboh. 

Oipe3KH Memsy xoMKaMH 3c-5c h 5p-6p (^av.SA) orpaMiw 
aejiHHHHy HsraGa KaHnuieBepa (cwiy ynpyrocro oncnoHeMm 
KaHTHJieBcpa) Kor^a soha HaxoaHTca b HenocpeiicTBeHHOM KOHxaicre c 
noBepxHOCTbK). ^ra Hacn, chjioboh kphboh HaabiBaercji KOHraicKmi. 
PerHcrpHpyfl snaMeHHe a6cuHccbi jnoGofi oflnnaKOBO onpeaejieHHOH to^; 

Ha KOHTaKTHOH HaCTH CHJIOBOH KpHBOH, MOMCHO HOJiyqaTb HH^jOpMaiDDO 0 

Tonorpa<J)HH pejibe4)a noBepxHOcro, t.k. KOopiWHaxw 3thx ■TO^m 
onpefleji5iK)T BcpTHKajibHoq MecTonojio>KeHHe soma 9 m noBepxHOcra 
npH npHjio)KeHHH k HeMylcHJibi 3aiiaHH0H BejiHMHHbi (opflHHaxa TO'=am, 
onpeflcjunomafl ynpyryro dnjiy KaHTHjiesepa, luiioc opOTHaxa tohkh 6p, 
onpeflejunomaa noBepxHOCTHyro CHJiy aaresHH, xaroKC fleficTByiomyKJ is 

3T0T MOMCHT Ha 30Hfl 9). kpHTepHCM BW6opa TOTOI Ha OTpCSKC MOKCT 

cjiy^KHTb BejiHMHHa ee opaHHaxbi. Hpn stom npeHMymecrso 
npezuiaracMoro cnoco5a saKJiWHaerca b tom, vro b Ka)KiioH xo^Ke 
noBepxHOCXH oGpasua 1, b oahom H3MepHxejibH0M npoHecee 
peracxpHpyexcfl MHHHMajibHWH Ha6op BejiHHHH, b npocxeHUieM cny^^Q, 
nanpHMep, pejibecj) noBepxHocxH h BejiHMHHa chjiw a^resHH. 3xa CHJia 
M0>Kex bbixb HepasHOMepHO paciipe;iejieHa no noBCpxHOcxti h flocxitraii . 
3HaHHxejibHbix BCJiHMHH, BHOCfl cyiuecxBeHHyK) norpeuiHOCxb b HSMcpeHHa 
pejibe(J)a b HSBecxHwx cnoco6ax. Rpn Hcnojib30BaHHH npeiuiaraeMoro 
cnoco6a, npOHjw nojiHOCXbK) CHJiOByio KpHsyK) h 3a(l)HKCHp0BaB pejibe4> h 
BejiHHHHy cHJibi aaresHH, mojkho xohho onpejaejinxb BejiHHHHv cyMMapKOH 

CHJIfal, C KOXOPOH 30Hil flCHCXBOBaJl Ha HOBCpXHOCXb B peFHCXpHpyeMOM 

xoMKC (cyMMy CHJibi aaresHH h chjih ynpyrocxH KaHXHJieBepa) h 
paccMHxaxb KoppeiaHpyioiuyio nonpaBKy juisi HSMcpeHHoro ZHaneHnn, hjih 

MCe npH BXOpHHHOM CH5IXHH CHJIOBOH KpHBOH B XOH JKC XOMKC nOBepXROOT^ 
npOH3BeCXH KOppeKTHpOBKy KOOpaHHaXbl Bbl6paHH0H XOMKH H3MepeHM 

corjiacHO onpeflCJieHHOH BenHMnne chjiw aflre3HH. ttewMH cjiOBaMH, 
H3MepeHHa xonorpa4)HH ptjihe^n noBcpxHocxH mo>kho npOHSBOflHXb 6ojiee 
XOHHO, 6e3 norpeiiiHOcxeH, Bbi3biBaeMbix bjihahhcm noBcpxHocxHOH chjim 
aare3HH. 

/iBHWCHHe B HanpaBJieHHH noBcpxHOcro npn cwtthh chjioboh 
KPHBOH npoH3BOflHxcH ;io flocxHJKCHHa ojipeflCJuieMOH onepaxopoM 
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BejiHHHHbi CHjibi H3rH6a KaHTHJieBepa, ecjiH 3to Heo6xoflHMO., to 
sanoMHHaercH KoopztHHaxa saKpeiuieHHoro KOHua KairrajieBepa, a aaxeM 
npoHCxoflHT nepeMCHa HanpaBjicHH^ ziBH^eHH5i - pesepc, wo 
npeiioTBpamaer noBpe^CHHe soujia 9, 

PerHCTpHpy5i a6cuHCcy tohkh 3c - tokh npHJiHnaHiw soufm. i^c 
noBepxHOCTH, Mo^o perHcrpHpoBajir ^aaHHibie^v ;no-. cyTH^v^^ 
flaHHbiM, nojiynaeMbiM BHSpaiiHOHHbiMH MeTOflaMH'.-^O^iHaK0r3TH AasmMc; 
Hecyr HH^opMaurao He TOJibKo o pejTbe4)e noBepxHoe-™; ho^h o mhtkhx m 
no;iBHHCHbix MOJieKyjLapHbix cjio^rx, jie^auiHX Ha noBepxHOCTH. Tdpasm 

HH(|)OpMaTHBHee H3MepHTbipaCCT05IHHe MOKJiy a5cUHCCaMH TOMKH 4c HJIH 

TOMKH, BbiGpaHHOH juisi noJiyHCHMH HH4)opMamiH o pejibe(i)e, h tohkm 3c. 

TaKHM 06pa30M, M0>KH0 nOJiyHHTb HHCryK) HH4)OpMaUHK) O TOJimHHe 
MOJieKyjI5!pHbIX CJIOCB Ha hOBCpXHOCTH, OXaeJIHB ee OT HH4)0pMaUMM o 

Tonorpa4)HH pejibe(t)a. 

HajiHHHe ajicopGHpoBaHHbix MOJiCKyjinpHbix cjioeB hjth cjioes, 
HaHeeeHHbix KaKHM- jih5o- o5pa30M >^ H3MeH-5n^r bh';!^ chjioboh KpHBci 
((})Hr;5): Takr cJiOH, GeenpenHTCXBeHHO nponyeKaiouiHe sohh 9, dy^yY 
HBMeHHXb paccxoHHHe MeHcay xoHKaMH 3c h 4c^ 3oHff 9 MO^ex npHjiKoaiTB 
CHanajia K MGJieKVJiHpHOMy cjiok), npoxoziHXb cKB03b .Hero, a 3axeM 
npHJiHnaxb y^e R — noBepxHoci h - o6pa3ua — h — Mohcct — nponcxwmm- 
zie4)opMauHH noBepxHOCXHbix cnoeB v3ohziom 9 c nocjieziyiomHM hx 
npopbiBOM HJTH 6e3. MoneKyji^ipHbie cjioh Moryx zie4)opMHp0BaxbC5i h cemh 
ziBHraxbCH naBCxpeny 30Hziy. Bee 3xh ^bjichh^ 6yziyx oxpa^axbc^ ea 

CHJTOBOH KpHBOH B npOMe^CyXKC Me^KJiy XOHKaMH 2c-3c4- npoH3B07ii>^ 

MaxeMaxHMecKHe onepauHH Haa KOopzinnaxaMH chjioboh kphbom b 
onopHbix xo^Kax, cooxsexcxByioiUHX 3xhm o6jiacx^M, cJ^HKCHpyM 

KOOp;iHHaXbI rpaHHMHblX XOneK KBaSHnp^IMOJlHHeHHblX 0Xpe3K0B, H3Mepj5>i 

paccxoHHH^ Me^iiy hhmh h naicjiOHbi 3xhx oxpe3KOB, mo^ho onpeflejriiiTrv 

KOOp;iHHaXbI OXHdCHXeJIbHO nOBepXHOCXH, CBOHCXBa^H XOJlIUHHbl. 3TMX 

cjioeB H nojiynaxb pacnpeziejieHH^ 3xhx BejiHHHH no HCCJienyeMOMy 
ynacxKy noBepxHOCXH. TlpoBOZiH noBxopHbie chmxh^i chjioboh Kprnnom., 

ft 

mo>kho, BbmepxcHBa^i-^ BpeMeHHyK) nay3y, onpeflejwxb xapaicrep y^x 

He4)OpMaUHH H 3HaHeHHe K03(|)4)HHHeHXa ;iH4)(i)y3HH. 

HaKJiOH oxpe3KOB KOHxaKXHOH HacxH chjioboh KpHBOH Me'^ic;sy 
XOHKaMH 3c4-4c-5ci H 5pr6p (Ohf.S), x.e. b o6jiacxH kphboh, rjxe 30mm, 
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KOHTaKTOpyer c noBcpxHOCTbio, onpeziejuieT ee ajiacTmroie 
(MexaHHHecKHc) CBOHCTBa. 3Haa K03(i)(t)HUHeHT ynpyrocTH KaHmneBepa, 
MarepHaji soHaa h luiomaflb KOHraicra mo5kho onpeaejiHTb Moziyjib Kkmi 
MaxepHajia KOHTaKrapyiomeH luioma^iKH noBepxHOCTH h tcm csmmm 

HjieHTH(J)HUHpOBaTb 66 COGTaB. MO>KHO TAKiKQ Onpe/ieJUITb K03(|)(l)HUM€:e'r 

ynpyrocTH noBcpxHOCTH, Hcnojibsya TOJibKO 3HaHeHHe K03(l)4)HUM€;!ifi^ 
ynpyrocTH KaHTuneBepa h yroji HaKjiona KOHxaKTHOH nacTH chjiobom 
KpHBOH HJiH npocTO yTOJi HaKJioHa. H3M6p}ia 3T0T yroji (yron HaKjiona, 
TaHreHC yrjia HaKJiona), ; mo>kho nojiynaTb Kaprw ynpyrHX cbohctb 
HCCJieayeMbix yqacTKOB nOBepxHOCTH. Flpw HCCJiejiOBaHHH noBepxHOCTH, 

C0CT0}im6H H3 HeCKOJlbKHX CJIOeB C paSJlHMHblMH SJiaCTHHHKMB 
CBOHCTBaMH HJIH HOKpUTOH KaKHMH-JlH6o lUlOTHblMH ynpyTHMH CJIOHMH, 

cnoco6HbiMH np6njrrcTB0BaTb npoxo>KfleHHK5 soHfla 9 CKBOSb hhx, hs 

KOHXaKTHOH HaCTH CHJIOBOH KpHBOH HOflBJITCfl OTpeSKH, C00TB6TCTByK)mHe 
3THM CJlOflM, HaKJIOHbl KOTOpblX OTpa^aiOT HX 3JiaCTHMHbie CBOHCTBa, & 
np06KUHH Ha OCb Z - HX TOJlIUHHy (CM. {J)Hr.5 TOMKH 5c, 5p H 5ci, 5pi). 

AnajiorHMHO iui» 6ojiee «He«Hbix» naflnoBepxHOCTHbix cjioeB. Tlpoxo^iJ!; 

CKBOSb HHX HJIH Zie(J)0pMHpy5I HX 30Hfl 9 HCnblTblBaCT C HX CTOpOHW 

conpoTHBJieHH6, KOTopoe OTpajKaexcH na HaKJione cooTBexcTByiomero 
ynacTKa chjiOBOR kphbuh. H l aKHM oQpasoM, bcjiumhiiq DToro naKj;cHa 
0Tpa)KaeT hx 3JiacTHMHbie (MexaHHMecKne) CBoiicTBa. Ecjih soha 9 
npopbiBacT KaKOH-jiH5o cjioh. Ha chjioboh kphboh no^iBJiaercji 
xapaicrepHbiH npocKOK (cKaqoK BB6px). Ecjih npH KOHraicTHOM 
BsaHMOfleHCTBHH 30Hzia 9 c noBepxHOCTbK) HMeroT MecTo HeoopaxMMHe 

HSMeHCHHa, KOHXaKTHa^I MaCTb CHJIOBOH KpHBOH, CHHMaCMa^I OpK 

jiBH»ceHHH KaHXHJieB6pa 3 B HanpaBjieHHH ox noB6pxHOCXH, 6yflex 
oxjiHHaxbCJi ox cooxBexcxByromeH o6jiacxH chjioboh kphboh, CHHMaewoH 
npH c6nHH<eHHH oopasua h soHiia. TaKHM o6pa30M, muepsiH b nponecce 
CKaHHpoBaHHii KOOpxiHHaxbi onopHbix xoneK, orpaHHMHBaroiuHX oxpessafl c 

paSJIHHHbIM HaKJlOHOM, MOMCHO CJieilHXb 3a H3MeH6HHeM ynpyXHX CBOHCXB 

noBepxHOCXHbix cjioeB h hx xojiiuHHaMH. PexHCxpHpy^i xomkh npopbma 
cjioeB HJIH HecoBnaaeHHJi BwopaHHbix Macxen kphbbix nojiBOfla h oxBcwa 
KaHXHJieBepa 3, momcho onpe/iejwxb noBpeMCiieHHbie npH CKanHpoBaeHH 
ynacxKH. 

OneBHJlHO, HXO npn OilHHaKOBOM CHJIOBOM BOSaeHCXBHH 30Hiia 9 Ha 
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noBcpxHOCTb, HO npH pasHbix ynpyrHx CBoiiCTBax nocjieflHeii {wro mosskct 
HepeflKO cjiyqaTbca b npeaejiax BM6paHHoro yMacnca cKaHHpoBaHiw), 
BejiiwHHa noBcpxHOCTHOH zie(J)opMauHH GyflCT pasnmna, hto b HSBecimix 
cnocoGax itphboott k HCKaHceHHJiM perHcrpHpyeMoro pejifec"- 
Bbi3BaHHbiM ero ynpyrHMH CBOficTBaMH. B npeanaraeMOM cnoco6e 
HCKaHcemia MOJKHO KoppeKropoBarb, H3MepaH«K034)(|)HHHewr*yiipyi t 
nosepxHOCTH (yroji HaicnoHa KOHTaicrHOH ^lacTH chjioboh-.kphb0h>b tom x© 

TOHKC BMCCre C HBMepCHHHMH pQnhQ^a nOBCpXHOCTH - 

npH nepeMemeHHH icaHTHJieBepa 3 b HanpaBJieHMH ot noBepxHoerm 
npoHCXoiiHT npoueccbi ; Bbixoaa 30Hfla 9 hs noBcpxHOcro 
(noanoBepxHOCTHbix cji6eB) h cjioeB, noKpbiBaiomHX ®e 
(HaanoBepxHOCTHbix). EcjiH^npH c6jiH>KeHHH HMCJia MecTO TOJibKO ynpyraJi 
fle(i)opMamw (He npoHCxofluno HeoGpa-raMbix npoueccoB), to bha chjeobom 

KpHBOH BblXOaa B HH^KHCH 4aCTH KOHTaKTHOH o6jiaCTH 6yfleT COBHajiaTb c 

KpHBOH Bxozia. B npoTHBHOM cjiyHac yKasaHHbie yMacTKH 6ynT 

pa3JlHMaTbCH.^npH<npOXO>KZieHHH TOHKH 3C^B KOTOpOH 30Hfe9 npHJlHHaeT K 

noBepxHOCTH o6pa3ua 1, oxpbiBa ot nee oOwmho hc npoH&xoaHT, t.k. sok/k 
9 npoflOJiMcaioT yaep^Barb chjih aare3HH. no3TOMy CHnoBaH KpHBa^ 
oyaeT H^TH BBcpx - H3rH6 KaHTHjieBcpa 3 Dyaer yBejiHHHBaxbCJi. Ecjih 
noBepxHocTb v i nn cjiofi, jie^KaiuHH Ha hch, Gyner jecjjopMHpoB a TbCfl BC .i ijri , ?i., 



I l\J r^lt M. M m-r m. ~m 7- — 

3a nepcMemeHHeM KaHTHJiCBepa, 3Ta ae^opumnn npoaBHTbCH Kan H3rM6 

HJIH H3J10M CHJIOBOH KpHBOH BblUie TOHKH-3c. HaKJTOH 3TOH'06jiaCTH 6yfleT 
3aBHCeTb OT SJiaCTHHHblX CBOHCTB KOHXaKTHpyiOmeH C 30HflOM 9 

ruiomaflKH. QrpbiBbi 30Hjia 9 ot noBCpxHOCTH oGpaaua 1 h ot KaKHx-jiH6Q 
HaanoBcpxHOCTHbix cjiocb, a TaioKC paspwBW CBii3eH, na chjioboh kpkbom 
o6bmHO BbirjwziHT cKaHKaMH nepncHziHKyjuipHO bhh3 (ot noBepxHOcrn). 

nOCJie TOrO KaK SOHil 9 OTOpBCTCJl OT nOBepXHOCTH (TOHKa 6p Ha 

4)Hr.5), OH flOJiTKen npoiiTH CKBOSb MOJieKyjwpHbie cjioh, jiOKamne na Hen. 
3th cjiOH MOiyr 3aTopM03HTb npoxoJKfleHHe 30Hfla 9, THHyrbCJi 3a hhm. Ha 

CHJIOBOH KpHBOH 3TO BblFJUIUHT B BHflC XapaKTCpHOH HOJIOHKH HJIH pHfla 

nojiOMBK, pacnojiojKCHHbix nocjie tohkh 6p ((t)Hr.5) OTpbiBa 30Hiia 9 ox 
noBepxHOCTH. OrpbiB 30Hfla 9 ot 3thx cjiocb na chjioboh kphboh Momer 
OTpa«aTbCJi jih6o pe3KHM CKaHKOM BHH3, aHanorHHHbiM oTpbiBy 3oaaa ot 
noBCpxHOCTH, jih6o MHorociyneHHaTO, Korzia pa3pbiBaioTCH noonepeAiflio 
KaKHC-TO CBJI3H, jiHOO HJiaBHbiM cnaflOM B Hyjib, Koraa MOJieKyjiw anion 
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«CTeKaK)T» c 30iwa 9 ocBoSoamaa ero. SHaneHHH opflHHax TO'^eK, 
BBipajKeHHBie b eiiHHHuax chjibi h H3MepeHHbie HenocpeacTBeHHO b 
MOMeHTbi OTpbiBa OT cjiocB, Ha rpaHHuax cjiocb h b MOMeHXbi paapiM 
pByiuHXCfl CBHseii, HenocpeflCTBCHHO onpeflejunoT bcjihmhhh esjn 

BSaHMOaeHCTBHH Me>Kiiy SOHJIOM H nOBepXHOCTHblMH CJIOHME., T.e. 

onpeflCJWiOT aaresHOHHbie CBofiCTBa noBcpxHOCTHbix cjioes h Berevms 
pByiuHXCH CB«eH. BbiAeJiflH onopHbie tohkh (xapaKrepHbie ynaa™) 

06paTH0H BCTBH CHJIOBOH KpHBOH, HSMepJW HX KOOpflHHaTbl, HaKJTOHH M 

npoeKUHH oTpesKOB, a xaioKe H3rH6bi, mohcho xaioKC onp^immr^ 
3jiacTHHHbie cBOHCxea noBepxHOCXHbix cjioeB, xapaicrepKSOBaxb 

* 

MC^KMOJieKyjlflpHbie CBa^H. 

Omcbhaho, hxo : npH cjiojkhom xapaKxepe chjioboh kpkboM 
BejiHMHHa cyMMapHOHl cHJibi aaresHH 6yflex onpeiiejurrbcx i;aK 
MaKCHMaJibHoe SHaneHHe BejiHMHHbi H3rH6a KaHXHJieBepa npM 
nepeweiueHHH ero b HanpaBJiCHHH ox noBepxHOCXH. 

Mxo Kacaercji onpeaejieHHii KOop;iHHax onopHbix xohck, i^ojkho 

npOCXO npHpaBHHBaXb HX COOXBeXCXByiOIUHM 3HaHeHHJIM KOopflHrnxM I. 

(x.e. npoeKXHpoBaxb na ocb aGcuHcc). OziHaKO, 6ojiee xohho mo?kho 
onpeziejwxb hx no ^opNiyjie R=Z-S, fac R - KOopflHHaxa xohkh na 
chjioboh kphboR {soHua 9), Z - Koopfliniaxa saKperuie H Horn mmm 
KaHXHJieBepa 3, S - sejiHMHHa oxkjiohchhji (H3rH5a) KanxHJiesepa 3, 
Koxopaji B cbok) onepeiib paBHa CHJie oxioioHeHHH KaHXHJieBepa 3 

yMHOJKeHHOH Ha CFO K03(l)4)HUHeHX ynpyXOCXH. 3HaK 3X0H BeJlHTOHbl 

saBHCHx ox HanpaBJieHHJi H3rH6a KanxHJieBcpa 3. Rpn H3rH6e b cxopony 
ox noBepxHOcxH 4)opMyjia Gyaex HMexb bhji R=Z+S. 

HsMepeHHe Koopannaxbi noBcpxHOCXH, KaK 5biJio oxMcqeno Bbime, 

M0)KH0 np0H3B0ilHXb B J1K)50H XOHKC KOHXaiCTHOH HaCXH CHJIOBOH 

KpHBOH. HanGojiee npocxo Bbi6Hpaxb KpHxepHH S=0 hjih S= A hjih S= -A 
(rae A - 3aflaBaeMoe noporoBoe SHaqeHne). TaK 5Ke mo>kho Hcnojib30Baxb 
B KanecxBe KpHxepna nanajio yMacxKa rae Z - S = const (nanajio 
KOHxaKTHoro yMacxKa) hjih Koneu 3xoro ynacxKa. ToHHbie KOopflHHaxbi 
noBepxHOCXH, Hezie(i)opMHpoBaHHOH sohaom, c yMexoM onHcanHbix 
nonpasoK BbiMHCJuuoxca no BwuienpHBefleHHOH (i)opMyjie: 
Roay=Ro+Fac/Kp+So(Kk/Kp), 
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BbiaBJUTB HSMCHHiomHecfl B npouecce HSMepCHHH yHacTKH 
HccjieayeMOH noBCpxHOCTH h MOJieKyjwpHbix cjiocb, pacnojioKeHHWx y^m 
HQu, MoacHO nyrcM H3MepeHH« chjioboh kphboh b KaMcaoH TonKQ 

nOBCpXHOCTH nOBTOpHO, peFHCXpHpyJI paSHOCTb MCiiCHy KOOpilHHaTSlMH 
COOTBCTCTByiOmHX OnOpHblX TOMCK HJIH SHaHeHHHMH npOHSBOflHblX B m^i 
HJIH CpaBHHBaJi TOJllUHHbl COOTBeTCTByTOIUHX CJIOCB. BOJICC TOTO, 
BTOpHHHOe CHHTHC CHJIOBOH KpHBOH B O^IHOH H TOH TOHKC MOMCHO 

HcnojibsoBaxb jum HSMCpeHHa MarHHTHbix hjih ajieicrpoGTaTHMecKHX 

B3aHM0iieHCTBHH Ha SaiiaiJHOM paCCTO^IHHH OT nOBCpXHOCTH HJIH B 
HCnOCpe/lCTBeHHOH 6j1H3H;OT HCe. npH 3TOM npH nepBOM CHm-HM 
CHJIOBOH KPHBOH OnpeflCJW^TCil KOOpflHHaTa Z TOMKH npHJIHRaHH^I SOH^JE 
K nOBepXHOCTH - TOHKH 3c W KOOpiXHHaXa CaMOH nOBCpXHOCTH - TOMKa 4c, 

a npH BTopoM npoxoflc, hc iioxo;w no to^kh rpaHHUbi noBCpxHOCTH (h 
;io TOHKH npHjinnaHHa) saaaHHoe paccroHHHe, HSMepaKDxca MarHHXHMe 

HJIH 3JieKrp0CTaTHHeGKHe' CHJlbl- BSaHMOfleHCTBHH. ripH 3TOM 

cymecTBeHHO, HTO paccrojiHHe. flo tohkh HSMepeHHH noaaep^BaeTCJii 

OTHOCHTCJIbHO nOBCpXHOCTH, a HC OTHOCHTeJlbHO TOHKH npHUHnaHH^, KaK 

B H3BecTHbix cnoco6aXi h noaaepMCHBaeTca 6ojiee tohho, t.k. BpeMCHHOH 

HHTCpBaJI MCMC^iy Olipe/ieJieHHCM KOOpjlHHaTbl nOB e pXlIOCTH rM- 

npoBeaeHHCM caMoro HSMepennn e 3tom cjiynae oKasbiBaerca 

MHHHMaJIbHO B03M0>KHbIM, HTO pe3KO* CHH^aCT HSMeHeBHe-paCCTOHHHH, 
BblSblBaCMOe B03M0HCHbIM OpeK^OM. 

B paae cjiynaee juin npoBezieHH5i TaKHX hjih nofloGnbix hm 
H3MepeHHH He o6>i3aTejibHO nponsBOAHTb cnaTne chjioboh KpKBOsli 

BTOpHHHO. JlOCTaTOHHO SanOMHHTb SHaHCKHJI KpHBOH, BblGpaTb Ha HeH 

TOHKy, HaxoflHiiiyKDCfl Han noBepxHocrbio na Tpe6yeM0M paccTOHHHH, h 
sanecTH H3MepeHHoe 3HaHeHHe b cooTBCTCTByiomHH ^aPui. 3to 

n03B0JliieT 4)HKCHpOBaTb BCJIHHHHbl SHaHCHHH MarHHTHblX HJIH 
3JieKTpOCTaTHHeCKHX BSaHMOflCHCTBHH B HenOCpeiXCTBCHHOH 6jlH3H OT 

nOBCpXHOCTH, perncTpHpy^i SHaneHHa, nanpHMcp, HSMCpCHHbic b tohkc, 
npcfliuccTByiomeH tohkc npHjinnaHRa, hto hcbo3mo»(ho b HSBCCTHbix 
cnoco6ax. 

IlOBTOpHOe CnaTHC CHJIOBOH KpHBOH B OZWOH H TOH TKQ TO^KQ 
nOBCpXHOCTH oGpaSUa 1, ho C HSMeHCHHblM 3JieKTpHHeCKHM 
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noremiHajioM he soHfle 9, KoropwH b 3tom cjiynae BbinojiHjnoT m 
npoBOflamero MaxepHajia, nosBOJwer pasjuwan, sjieinpHqecKHe sapnnH, 
oCteKTbi H paajiHMHbie <^a3b\ noBcpxHOCTH no hx sjieicrpHMecKMM 
CBOHCTBaM. Paamraw bo BaaHMOflCHCTBHax sjieinpHMecKoro nojw 30Bm 

9 C nOBepXHOCT^lMH C paSJlHHHblMH 3JieKTpHMeCKHMH xapaKTepHCTHKSMH 

oco6eHHO JipKO npoaBjwercfl npH perHcrpauHH pasHoengf 
cooTBercTByiomHx BejiHHHH, nojiynaeMbix npH ciwthh chjiobwx kphbhx 
npH pasJiHTObix noTCHUHaJiax na soiwe 9 hjih npH noreHimaJie h 6e3 
Hero. CpaBHHBaTbCH MOiyr jiio6He tohkh, orpesKH, yrjibi mm apyrae 
napaMerpw chjioboh kphboh no Bbi6opy oneparopa, npHMCM, ecjiH zom 
pacnojiojKCH na nosepxHOCTH (KOHxaicTHafl nacrb chjioboh kphboh), to h3 

3JieiapOCTaTHHeCKHX BSaHMOfleHCTBHii npaKTHHeCKH HCKniOHaiOTC« 
COOTBCTCTByiOmHe B3aHMOfleHCTBH5I BbI3BaHHbie HaanOBepXHOCTKHMM 

cjioflMH, KOTopwe 30Hfl yHcc npouicji, a ecjiH 30Hii Haxoflirrca na 

HCKOTOpOM paCCTOHHHH OT nOBCpXHOCTH, TO BO BSaHMOfleHCTBHfl 

BKJDOMaeTCH BKjiaa HaanoBepxHOCTHbix cjiocb, pacnojiaraiomHxciJ b 

iiaHHblH MOMCHT MCJKiiy 3OHil0M H nOBepXHOCTbK) fl^Jl BblMHCJiefflffi 

BejiHMHHbi noBepxHOCTHoro 3apa;ia hjih flHsneiopHHecKOH 
npoHHuacMOCTH Moryx owTb HcnojibSosaHbi cjieayioiUHe cooGpaHceHHa. 
PaccMOTpHM npocreniuHH cjiynaH, Konia noBcpxHOCTi 



npoBOiWiuai! ripH nepBOw chhthh chjioboh kphboh noxeHUHaji na 30H<ae 
paBCH nyjno, a npH BTOpOM paBcn U. RpH BWHHTaHHH h3 SHaMCRHH 
opannaT tohck btophmhofo CHiiTHH opiWHaTW tohck nepBHMHoro CHsam 
nojiyHHM cHJioByK) KpHByK) TOJibKO 3JieKTpocTaTHMecKOH cocTaBJwroraeH 
cHJibi. CHJia 3JieKTpocTaTHHecKoro BsaHMOneHCTBH^i F3 onpeflejweTCu 

BbipajKCHHeM: 

F3(U)=(K/Ee)*U*(U+Q)/(2R)' 
rae K- KOHcraHTa, Ee- flHSJieKqjnqecKaji npoHHuacMOCTb Maxepwana 

nOBepXHOCTH H CJIOH (hjih 6e3 CJIOH, 3T0 3aBHCHT OT TOHKH HSMCpeHHH), 

Q - 3apJiJi na noBepxHOCTH o6pa3ua, 

R-KOopannaTa tohkh HSMcpenHJi oTHOcnrejibHO noBcpxHOCTH. 
H3 3T0H 4)opMyjibi BbiBOflHM Ee=(K/F3(U))*U*(U+Q)/(2R) 
EcjiH noBcpxHOCTHoro sapjifla hct, to SHanenHH ziH3JieKTpHHecK0H 

npOHHUaCMOCTH nOBCpXHOCTH H nOBCpXHOCTHblX CJIOCB MOJKHO HOJiy^IHTb 
H3 COOTBCTCTByroiUHX TOHCK CHJIOBOH KpHBOH. EcnH MCC nOBCpXHOCTHMH 

3apflfl npHcyrcTByer, to mo>kho "chhthc chjioboh kphboh noBTopHTb jih6o 
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npH flpyroM sHaneHHH noTCHiiHajia, jih6o npH tom ace, ho flpyroi 
nojMpHOCTH (b 3TOM cjiyHac 5yfleT flonojiHHrenfcHO H;ieHTH4)HUHpoBaH 
3HaK aapjifla). B peayjibxaxe nojiy^HM eme oaho ypaBHCHHe, h h3 3iim 
jCByx ypasHeHHH HafifleM ^a HeHSBCCTHbix - Ee h Q. 

JXnSi nOJiyHCHH^l HCKOTOpOH KOHTpaCTHOH KapTHHbl, OTpa>KaK)ffiFlC& 

aneicrpHHecKHe cBOficTBa noBCpxHOCTH h cjioeB iiocra^iOHHOi^oflHGro b ji k; 
jiByx H3MepeHHH (cm 4)Hr.l5). 

TaKHM o6pa30M, b oxmraHe ot H3Be(mniix^- cnocoSoB, 
npe;uiaraeMWH cnoco6 no3BOJMeT perHcrpHpoBaTb- mkcto 

3JieKTpOCTaTHMeCKHe B3aHMOAeHCTBHJl OTJiejIbHO OT MCJKMOJieKyjWpHMX, 
OnpefleJWTb H3 3THX BSaHMOflefiCTSHH 3HaHeHH31 , flH3JieKTpHHeCKOl§ > 

npOHHuacMOCTH H noBcpxHOCTHbix 3apaaoB B oTACJibHOCTH, H pa3flejij?n> 

BKnaHbl B STH B3aHM0fleHCTBllH, BHOCHMbie nOBCpXHOCTblO m 
HannOBCpXHOCTHblMH CJIOHMH B OTflCJIbHOCTH. 

OnpeflCJiHTb pasjiHMiw sjieicrpiniecKHx xapaicrepHCTHK pasnmnMX 
o5jiacTeH HeeJie^iyeMoro ynacTKa momcho h npH* oahhohhom- HSMepeKisH 

CHJIOBOH KpHBOH B KaMCflOH TOHKC. IlpH 3TOM npOH3B0;iaT MO/iyniiEiraiO 
BeJIHHHHbl HJIH nOJl^ipHOCTH SJieKTpHHCCKOrO noTCHUHajia Ha 30Hiie 9 

rapMOHHHecKHM HJIH npjiMoyrojibHbiM CHrnajiOM jih5o Ha bcch -kphboh, 
jih6o Ha onpeaejieHHbix yMac i Kax ( r oHKax). PasHHua b aMnjiHiymx 
H3MepHeMoro cnrnajia e pa3Hbix TOMKax noBepxHOCTH 6ymr 

CBHaeTenbCTBOBaTli O pa3JlHMHH SJieKTpHMeCKHX XapaiCEepHGTHK B 3THX 
TOMKaX. 

HajnriHe sneKTponpoBojwmero 30Hiia 9 aaex raic^e bosmojkhoctr 
Ha5jiK>naTb 3aBHCHMOCTb BejiH^HHbi TyHHCJibHoro TOKa OT nonoyKemm 
30Hfla 9 oTHOCHTejibHO noBcpxHOCTH o6pa3ua 1. T.e. Ka^OH to^kc 

CHJIOBOH KpHBOH CTaBHTCJI B COOTBCTCTBHe SHaqCHHC BeJlHHKHM 

TyHHCJibHoro TOKa, H3MepHeMoro sohaom b 3thx TOHKax. 3to ^laftT 

BOSMO^OCTfa npH CKaHHpOBaHHH CHHMaTb KapTbl SJieiCTpOnpOBOflHOCTE^ 
nOBCpXHOCTH B XapaKTCpHblX, HH4)OpMaUHOHHO 3HaHHMbIX TOHKaX 
CHJIOBOH KpHBOH (CM (})Hrl2,13). 

AHajiorHHHO Hcnojib30BaHmo npoBOjuiinero sonaa, momho 

HCnOJlb30BaTb SOHil, MyBCTBHTCJIbHblH K KaK0H-JlH60 HHOH (})H3KKO~ 

xHMHHecKOH xapaKTcpHCTHKe noBCpxHOCTH. TaK, MOMCHO npHMemriTfr. 

MarHHTHblH, TepMOnapHWH, CMKOCTHOH, OnTHHeCKHH, H T.n. 30HOTfeL 
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M05KH0 raioKe H3MepHTb BejiHMHHy H3rH5a KaHiHJieBepa He to^bko no 
HopMEJiH K noBcpxHOCTH, HO H B nepneHflHKyjwpHOM HanpaBJieHHH. - 

B saBHCHMOCTH OT CBOHCTB, pa3MepoB H xapaKxepHCim 
noBepxHOCTH, o6T.eKroB, HaxoA^HUHxc. na nefi, 0Kpy>KaK)meH cpe^M n 
30HZia 9 (KaHTHJieBepa 3. MHKpocKona b ucjiom) bha chjioboh kphbom 
MO^er H3MeHHTi>CH H He coBnajtaxb c bhaom kphboh, H3o6pa)KeHHOM -a 
(i,Hr 5 Ha kphboh MOiyr nojiBn«TbCJi hsjiomw, cnyneHH, hhkh, nepoBHHe 

yMaCTKH, H3MeHeHH^ VTJIOB H HaKJIOHOB, 0KpyrJieHH5. OCrpblX yrJIOB H T.fl. 

Bee 3TH oco6eHHOCTH Hccyr onpeaeneHHyK) HH^opMauHio, h c 
noMOUibK) npeiUiaraeMoro cnoco6a ;iK)6yK) oco5eHHOCTb mo>kho 
Bbwe^Tb H noiiyHHTb Kapiy pacnpe^ejienH. ee Ha HCcneziyeMOM 
yqacnce noBepxHOCTH. B nacTHOCTH, npoeKUH5i pa3H0CTH Me>Kffy 

BST^HMH CHJIOBOH KpHBOH, nOJiyMeHHb.MH npH c5jlH«eHHH H pa3BefleHHK 

o6pa3ua 1 h 30Hiia 9, Ha ocb S Ha ynacTKe 3c4-4c-5c-5cl-5pl-5p^p-6p 
MOJKCT HHxepnpeTHpoBaTbCH KaK BejiHMHHa ocTaxoHHOH ;ie4)opMauHH B 
cooTBeTCTByioiuHX TOMKax. PasyMeexcH, npH onpe;iejieHHH pa3H0c™ 
HjiH conocxaBJieHHH Hcnojibsyioxcj. oziHOHMeHHbie snanemj'... 
oflHOXHHHbie napaMeipbi, Bejinnnnbi, oxHOCHmnecH k oahhm h xew )Ke 

OnOpHblM XOHKaM. 

OTcyxcxBHe — HeoGxo;iHMOcxH ncnojibSOBaHH^ 3neKxpoHK0H 

CHCxeMb. ' oSpaxHOH cb«h, chcxcm CHHxpoHHoro H cl)a30Boro 
ziexeKTHpoBaHH., ynpoiuaex ocymecxBJieHHe cnoco6a, ncKmonaex 
najiHMHe apxe(j)aiaoB, ooycjioBneHHbix KoneMHofi cKopocxbio oipaooxKH 
vKasaHHbix CHCxeM h npoueccaMH pejiaKcauHH b hhx, hxo noBbimaex 
flOcxoBepHOCXb nojiyMacMbix aaHHWX. 

nepexoiifl K paccMOxpeHHK) npHMepoB ocymecxBJieHHii cnoco6a, 

SaMeXHM, MXO MHCJIO B03M0>KHblX aJlFOpHTMOB HJIH BapHaHXOB CHOCOGa 

qpe3BbiMaHH0 BCJiHKO, oflHaKO KaHCflbiH BapHaHx MO)Kex 063 xpyaa 6uxb 
ocymecxBJieH c Hcnojib30BaHHeM oGiuensBecxHbix npneMOB, nocKOJibicy 
Bbiuie 5biJiH 3aiiaHbi H3Mep«eMbie BejiHMHHbi, 4)HKCHpyeMbie b onopnbix 

XOMKaX, BbipaMCeHHH iUl^l pacnexa HCKOMblX BeJlHMHH (MaCXHHHO ohh 

npocxo coBnaiiaiox c 3a(l)HKCHpoBaHHbiMH), saaaHbi h ycjiOBH« Bbi6opa 
onopHbix xoMCK, onpeaejieHbi npasHJia HHxepnpexauHH pacnpeziejieHHH. 
HHbiMH cjioBaMH. Ka)Kiioe coHexanne yKasannbix BejiHMHH, Bbipa>KeHHH e 
npaBHJi 3aflaex oahh h3 B03M0>KHbix BapnanroB ocymecxBJieHHi. cnocoSa. 
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Ha (l)Hr.6 noKaaaH npocTefiiuHH ajiropHXM (6jioK-cxeMa) 
nomaroBoro ocymecrBJienmi onHoro 'h3 BOSMOiKHbix BapHairroB 
npeanaraeMoro cnoco6a. Docjie ycraHOBKH 30Hfla 9 naji nepBofi tohkoM 
KOHTpojrapyeMOH noBcpxHOCTH HaHHHaercj! c6jiH>KeHHe o6pa3ua 1 hi 
soHfla 9, conpoB05Kjiaiomeecfl HSMepeHHCM TCKyiUHx SHaMCHHH Ft (St), 
Zt, dF/dZ (b npocremneM cjiynae sHaMeHHJi npoHSBOjaHOH-npHHHMaKHfes 

pa^HblMH paSHOCTH COCeflHHX 3HaHeHH««Ft), d¥/dZ., npH^BBinOOTHeHMH 

ycjioBiw dF/dZ ^ const hjih d^F/dZ. ^ 0 (> C, rue^C - HCKOTopaffl 
noporoBa^i BejiiwHHa), T.e. flocTHHceHHH onopHofi tohkh, cHrnaji «iepe3 
6J10K OT5opa (3JieMeHT H) nocrynaer Ha chcthhr HHCJia cjiocb. 3tot 
cqCTHHK c6pacbiBaeTCJi b Hyjib nocjie ycraHOBKH naji o^epeam 
KOHipojiHpyeMOH TOMKoii noBepxHOCTH H ero noKa3aHPM OTo5pa5KaK>TCH 
(saHOCHTca b naMaxb) b momcht peBcpca (cooTBercTByiomiie cb«3hi hs 
(J)Hr.6 He noKasaHbi). Ejiok OT6opa oxceKaex CHraajibi, oTHOcnmHeca k 
KBa3HBepTHKajibHbiM ynacTKaM chjioboh kphboh, xaK hto HanajibRbie 

TOHKH KBa3HBepT'HKaJlbHbIX yqaCCKOB-^npH^ nOflCMe^e-^ HHeiHa'' cjioeB He 
yHHTblBaiOTCH. 

0;iHOBpeMeHHO c (J)HKeauHeH ^avra npoxo^icaeHH^i cjio«, 
(})HKCHpyKDTCfl cooTBCTCTByiomHe BejiHMHHbi Zj H Sj, Hocjie Mero 
BbiqHCJiaeTC5i H oToopa^Kaerca Rj - Zj - Sj, rge Rj - KoopjiHiiaTa rpaKHRtf 



j-ro cjio^i. 

B MOMeHT-BbrnojiHeHHfl ycjioBna S = -A (j)HKGHpy.eTCJi KOopiiHHara 
noBepxHOCTH oopasua 1 h ocyinecTBJiHercfl peBcpc nanpaBJieHH^i 
flBH5KeHHH, c5jiHJKeHHe o5pa3ua 1 h 30Hja 9 CMeHHcrcji hx pasBeaeHHeM 
(B3aHMHbiM yflajieHHCM), KOTopoe npoflOJiiKaeTca jio flocTH>KeHWi tohkh 
Zm, flOCTaTOMHO yjajieHHOH ot noBepxHOCTH o5pa3ua. 3oHfl 9 
ycTanaBJiHBaeTCii Hajx hoboh tohkoh noBepxHOCTH h npouecc 
CKaHHpoBaHHH npoflOJiJKacTCH ao BbinojiHeHHH ycjioBHJ! n=N, T.e. m 
npoxo5KneHHfl Bcex KOHxpojiHpyeMWx tohck. B pesyjibTaxe MO>KeT 6uTh 
nojiynena KapTa, oTpa^aioiua^i kojikhcctbo cjiocb Ha noBcpxHOCTH, 
KapTbi noBcpxHOCTHbix CJIOCB (KaJicaoFO b oTflCJibHocTH)- h pejibe(|)a 
noBepxHOCTH, noKa3aHHa5i. na (t)Hr.5. Ha oopaxHOH Ber-BH chjioboh 

KPHBOH B paCCMaTpHBaCMOM HpHMCpC 4)HKCHpyeTCfl TOJlbKO TO^Ka 

a6cojiK)THoro MaKCHMywa, CHJia otkjiohchhji KaHTHJiCBCpa 3 b KOTopoi 
paBHa cyMMapHOH CHJie aflre3HH Fac, pacnpeaejieHHe KOXopoH noKasaHO 
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Ha $nf.ll. 

B npHMepe noKasaHHOM na ^wrJ HSMepembie SHaneHiw chjiw 
OTKnoHCHiM KaHTHJicBepa 3 H KOopjiHHaTbi ero saKpeiuieHHoro Komsa 
saHOcarcH b 037, me xpaHirrca h HenpepbiBHO oGHOBJiaeTCfl yqacroK 

CHJIOBOH KpHBOH. 3tO n03B0JWeT BblflCnHTb KBaSHnpaMOJlHHeiifiMe 

yqacTKH, rpaHHMHbie tohkh KOTopbix (t)HKCHpyiOTCfl B KaqecTBe onopfisK. 
KpOMC Toro, B OTjiHHHC OT BapHaHTa, noKaaaHHoro na 4)Hr.6, pesepc 
npoHCxoiiHT npH HyjiCBOM OTKJiOHeHHH KaHTHJieBcpa 3 nocjie 
iipoxo>KfleHHa aGcojnoTHoro MaKCHMyMa chjiw oTKnoHeHHii b npouecce 
c6jiH>KeHHJi, a noBTopHoe flocTHJKCHHe HyjieBoro OTKJiOHeHHJi nocm 
npoxoTKACHiw aGcojnoTHoro MaKCHMyMa chjiw onoiOHeHH^i b npouecse 
pasBCjieHHa o6pa3ua 1 h soH^a 9 4)HKCHpyeTCii KaK OKOHnaHHe npouecca 
cwrrm chjioboh kphboh b aaHHOH TOHKe noBcpxHOcro. Domkmo aroro, 
BCJiHHHHa Fac Hcnojibsyercji flnJi Bwpa6oTKH nonpaBKH k KOopflHHaTC 
noBepxHOCTH, KOTopaH, B CBOK) OHepeflb, cjiy^KHT TOHKOH OTCMera 
rpaHHU cjiocB. PesyjibraxoM 3Toro ajiropHTMa jiBJunoTCH Kapra pejibe(|)a 
noBcpxHOCTH ((l)Hr.9), Kapxw pejibe(})OB noBepxHOCTHWX cjioes 
OTHOCHxejibHO noBepxHOCTH ((l)Hr.lO) H Kapra pacnpeflejieHHj. critw 

aaresHH ((i)Mr.l 1). 

H, HaKoneu, oco6eHHOCibHJ 6;iok-cxcmw no 4)nr.8 flBJiaeics 




* *, —7 

flonojiHHTejibHoe onpezieneHHe tojiiuhhu noBepxHOCTHWx cjiocb, hx 
ynpyrHx cbohctb h ynpyrnx cbohctb noBcpxHocTH, a TaKJKe cpaBHCHHe 
(onpeiiejieHHe pasHOcxH, cBHaeTejibCTByiomeH o HajiHHHH Heynpyrofl 
;ie4)opMauHH HJiH BWHHCjieHHe cpewero apH4)MeTHMecKoro c uejibio 
CHHJKeHHii cjiyqaHHOH cocraBjwiomeH norpeuiHOCTH) aaHHwx, 
nojiyqeHHwx b npouecce c6jiH5KeHHjj h pasBeflenHH o5pa3ua 1 h soHjia 9. 

PasyMceTCJi, npHBeaeHHwe ajiropHXMw ne cjiejiyeT paccMarpHBai b 
B KanecTBC 3JieKTpHMecKHX cxeM HJiH nporpaMM, a raioKe b KaMecxBe 
BapHaHTOB ocymecTBjieHHJi, jiaioiuHx HaH6ojibmHH 3^^eKV. OanaKO 
npHBCueHHwe npHMepw, mnsincb 6ji0K-cxeMaMH, aaioT HcnepnwBaiomee 
npeiiCTaBJicHHe o npaBHJiax h npncMax nocTpocHH^i cxeM h nporpaMM c 
HcnojibsoBaHHeM flaHHoro onncaHH^. 

TaKHM o6pa30M, npeanaraeMWH cnoco6 o6ecneHHBaeT oojiee 
niHpoKHe (l)yHKUHOHajibHwe bo3mo>khocth sa c^er nojiyneHHS 

KOHTpaCTHWX nOCJlOHHWX paCnpC/ICJieHKH H KapX, npHBH3aHHWX K 
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pejibec|)y nosepxHOCTH npH oflHOBpeMeHHOM noBWinenHH tomhoctm m 
flOCTOBcpHOCTH HSMepHTCJibHOH HH4)opMaimn. Cnoco6 xapaKTepHsyeTCH 
TaioKe BbicoKOH npoHSBOflHxejibHOCTbK) H npocTOTOH peajiHsaipffi, 

nOCKOJlblCy o6l.eM HSMCpJieMOH HH(i)OpMaUHH B HCM MHHHMHSHpOBaH M 

BCJi OHa nojiynaeTCJi b npouecce oflHOKpaxHoro chothh chjioboh Kprnorl 



(DOPMYJIA H30BPETEHH^, 

Cnoco6 c6opa h o6pa6oTKH HH4)opMauHH o penbt^e h cbohctbsx 
HiBepxHOCTH H noBepxHOCTHbix cjioeB, BKJuoHaiomHH nocjieflOBaxenbHoe 
ciwTHe B saiiaHHbix roMKax KOHipojiHpyeMOH noBepxHOcro, mpm 
3aaaHH0M b iuiockocth o6pa3ua BsaHMHOM pacnojiOiKeHHH oGpaaua m 
pa3MeiueHHoro na KaHTHJieBcpe 30Hfla, no MeHBmeH Mepe, yHacnca 
CHJiOBOH KpHBOH B iipouecce c6jiH)KeHiw H/HJiH ciicflyiomero 3a 
pesepcoM pasBeneHH^ o5pa3ua h 30H;ia h oirpeaejieHHe no neMy 
napaMeTpa, xapaicrepHsyiomero cBoBcTBa o6pa3ua c nocjieflyromeM 
nocTpocHHeM H3o6pa)KeHHJ. cooTBercTByiomero , pacnpeaejieHF^j, 
OTiiHHaiomHHCj. TCM, HTO cHHTHe CHJIOBOH KpHBOH npoH3Bo;wT nyreM 

4)HKCaUHH 3HaMeHHH CHJlbl OTKJlOHeHHil KaHTHJieBCpa H/HJIH KOOpflHHa™ 

ero 3aKpenjieHHoro KOHua h/hjih npoHSBOUHbix ot chjiw oTKnoneHHii 
KaHTHJieBepa no KoopaHHaxe ero saKpenjienHoro KOHua, no MenbUieM 
Mepe, B onopHbix roMKax chjioboh kphboh, npn 3tom xapaicrepHCTHKH h 
napaMeipbi noBepxHOCxH o6pa3ua h/hjih noBepxHOCXHbix cjioes, 
nanpHMep, najiHMHe, hhcjio h xojiuiHHy noBepxHOCXHWx cjiocb, a xaioKe 
aiire3H0HHbie h ynpyrne CBoiicxBa h KOopflHwaxbi noBepxHOCXH o6pa3ua 
H rpaHHU noBepxHUC i Hbix cjiocd, jHaniocxHpyiox no MHrrry nnopHHx 

TOMCK h/hjih 3a(})HKCHpOBaHHbIM 3HaMeHHflM CHJlbl OXKJlOHeHHH 

KaHXHJieBcpa h/hjih KOopiiHHaxbi ero saicpenjieHHoro Komia h/hjih 
npoH3BOiiHbix ox CHJlbl oxKJiOHeHH^. KaHXHJieBcpa no KOopOTHaxe ero 
saicpenjieHHoro KOHua b cooxBexcxByiomnx xoHKax. 

2. Cnoco5 no n. 1 , oxjinMaionwHCJi xcm, mto hs snaMenHH chjiw 
oxKJiOHeHHJi KanxHJieBcpa h/hjih KOopzwHaxbi ero saKpenjiCHHoro KOHua 
h/hjih npoH3BOiiHbix OX CHJlbl oxKJiOHeHHii KaHXHJieBcpa no KOopAHHare 
ero saKpenjieHHoro KOHua b, no MeHbuiefi Mepe, onopnbix xo^kex 
4)opMHpyK)x MHO)KecxBO apryMCHXOB, a onpeaejieHHe cbohctb 
noBepxHOCxH o6pa3ua h/hjih noBepxHOCxHbix cjiocb npoHSBOiWX nyxew 

(j)OpMHpOBaHHH MHO^KeCXBa 4)yHKUHH OX nOJiyMeHHblX aprVMCHXOB H 

onpeaejieHH^ sHaqenHH 3xhx (J)yHKUHH. 

3. CnocoS no n.l, oxjiKMaiouwHCJi xcm, mxo b KanecTBe 
onopHbix Bbi6Hpaiox xomkh, orpaHHHHBaiomHe KBasHnpMMOjraneHHHe 

ynaCXKH CHJIOBOH KPHBOH, h/HJIH XO^KH, B KOXOpblX CHJlOBaH KpHBaa 



CKaHK006pa3HO H3MeHHeT HaKJlOH. 

4. Cnoco6 no n.l, OTjranaiomHMCH tcm, hto b KaHecTBC 
onopHbix Bbi6HpaiaT tomkh, b KOTopbix KOop;iHHaTa saKpeiuieHKoro 
KOHua KaHTHJicBcpa H/HJiH CHJia ero onaioHeHHfl h/hjih nepBaa mm 
BTopan ee npoHSBOjiHbie no KOop^HHaxe saKpemieHHoro kohi® 
KaHTMJieBepa flOCTHraioT noporoBHx sHaneHHH, nojiyHeHHBix, HanpKiM€|i, 
no peayjibTaxaM npeamecTByiomero cKaHHpoBanwinJiH-HSMepeHHH. 

5. Cnoco6 no n.l, OTjiiwaiomHHCJi tcm, hto Bw6op onopHibfix 
TOHCK h/hjih 4)HKcaiwio 3HaqeHHH CHJibi oncnoHCHH^i KaHTHJiCBepa h/esm 
KOop;iHHaTbi ero saKpenjieHHoro KOHua h/hjih npoHSBOOTWX ot chuhh 
OTKJiOHeHHJi KaHTHJieBepa lio KOopAHHaxe ero saKpenjieHHoro Koum 
npoHSBOflJiT nocjie (l)HJibTpauHH MHO^KecxBa reKyiuHX snaMenHH cmiu 
OTiGiOHeHHii KaHTHJieBepa h Koop/iHHaTbi ero saKpenjiCHHoro KOHua. 

6. Cnoco6 no n.l, OTjiH^aiomKHCJi TeM, hto flonojiHHrejifcHO 
4)HKCHpyioT yuacTKH CHJiOBOH KpHBOH, pacnojio>KeHHbie MQMJSy 

OnOpHblMH TOMKaM'H. 

7. Cnoco6 no n.l, oxjiHMaioiUHHCH reM- hto jjHarHOCTisiKy 
CBOHCTB noBepxHOCTH o6pa3ua h/hjih noBepxHOCTHbix cjioes no 

3a(i)HKCHpOBaHHbIM 3HaMeHH5!M CHJlbl 0TKJ10HeHH5I KaHTHJieBepa h/hJIH 

KOopflHHaTbi ero aaKpeiuieHHoro Konua h/hjih npoHSBOAHMX ot Qimu 
OTKnoHeHHa KaHTHJieBepa no KOopziHHaTe ero 3aKpenjieHHorG KOHua b 
oziHOM nojiMHOJKecTBe^ onopHbix TOMeK -npoH3Bo;uiT c yneTOM-aHaMeHHH, 
KOTopbie npHHHMaioT 3TH sHaHQHHSi B flpyroM no;iMH05KecTBe onopHbix 
ToneK. 

8. Cnoco5 no n.l, oTJinnararnHHCH TeM, mto flHarnocTHKy 

CBOHCTB nOBCpXHOCTHblX CJlOeB npOHSBOiWT COOTBCTCTBeHHO HO 
3a(})HKCHpOBaHHblM SHaHCKHJIM CHJlbl OTKJIOHCHHH KaHTHJlCBCpa h/mJiM 

KOOp;iHHaTbi ero 3aKpenjieHHoro KOHua h/hjih npoH3BOZiHbix ot chjih 
OTKJiOHeHHH KaHTHJieBepa no KOop^HHaTe ero 3aKpenjieHHoro KOHua b 
onopHbix TOHKax pacnojiojKeHHbix no h nocjie (nocjie h no) 
aocojnoTHoro MaKCHMyMa cHJibi oTKJiOHeHHH KaHTHJiesepa b npouecce 
ero c6jiH5KeHH^i (pa3BezieHH^i) c o6pa3UO,M cooTBeTCTBeHHO. 

9. Cnoco5 no n.l, oTJiHnaiomHHCii TeM, hto mhcjio 
noBepxHOCTHbix cjioeB onpeziejunoT KaK tocjio onopHWX romK, 
orpaHHMHBaiomHx KBasHnpHMOJiHHefiHbie ynacTKH chhoboh kphboh. 



H/HJlH TOMeK, B KOTOpblX CHJlOBaa .KpHBEil CKaHK006pa3HO HSMCHMeT 

HaKJlOH B npouecce c6Whhj. hjih pasBefleHH^i o6pa3ua h 3om^ 6e3 
eziHHHUbi H TOMKH peBcpca, ecjiH oHa BKniOHeHa b hhcjio onopHbix. 

1 0 Cnoco6 no n.8, oTJiHMaioiuHHCJi TeM, hto npH onpeflejieHHH 
MHcna noBepxHOCTHbiN cjioeB He yHHTbiBaK)T HaMajibHbie tomkh 

KBaSHBCpTHKaJlbHblX VMaCTKOB. 

11. Cnoco5 no n.l, oxjiHHaiomHHCH tcm, mto KOopflHHaTy 
noBcpxHocTH o6pa3ua onpeflejunox h3 cooTHomeHHH: 

Ro=Zo - So 

rae Ro - KOopjiHHaTa noBepxHocro o6pa3ua, 

Zo So - KOopiiHHaTa aaKpenjicHHoro KOHua KaHTHJieBcpa h ^enmmm 
oT^OHeHH^i ero cBOooiiHoro KOHua b momcht ^xocthtkchh^ cmom 
OTKHOHeHHi. KaHTHJieBcpa sHaneHHii, paBHoro 0 hjih -A npH cQmyKmvm 
o6pa3ua h 30Hfla h 0 hjih +A npn pasBCiieHMH oSpasua h soHjia, 

COOTBerCTBeHHO, 

A - nojioMCHTCJibHa^i nocTOHKHan BCJiHMHHa. 

12. Cnoco6 no n.l, OTJiMHaroiuHHCJi tcm, mto KOopuHHsro' 
noBepxHOCTH o6pa3ua jiHarHOCTHpyiOT no BbinojineHmo vcjiobhji Zt - St 

= const, 

TRQ Zt H Si - — r eKyiUH C 3iiaHenn?i KOopjHHaTbi 3 a KpenJieHHoro 



KOHua KaHTHJieBepa h eejiHHHHbi oTiuiOHeHHj. ero CBOOoaHoro KOHua 

COOTBeTCTBCHHO . 

13. Cnoco6 no n.l, OTJiHMafomHHCH tbm, mto KOopflHHaTW 
rpaHHU noBepxHOCTHbix cjiocb onpeaejunoT KaK KOopflHHaT&i 
saKpenjieHHoro Konua KaHTHJiesepa b onopnbix TOHKax, ne BKjHona^ 
HaqajibHbie tomkh KBa3HBepTHKajibHbix yqacTKOB npH c6jiH5KeHHH 
oopa3ua H 30Hiia h KonenHbie tomkh KBa3HBepTHKajibHbix vMacTKOB npH 
pa3BefleHHH oopa3ua H 30Hna. 14. Cnoco5 no n.l, 0TJTHMaioinHHC5i 

TCM, MTO KOOpilHHaTbl PpaHHU HOBCpXHOCTHblX CJIOCB H HX TOJlIUHHbl 

onpe.acji5iK)T h3 coothoiuchmh BHiia: 

Ri = Zi - Si, Di = [R(i+1 ) - Ri], W Ri h Di - KOopziHHaTa rpaHHUbi i-ro 

cjioa H cro TOJiiuHna cootbctctbchho, i = (0,1,2...), 

Zi, Si - KOopflHHaTa saKpcnjiCHHoro KOHua KanTHJiescpa h BCJiHMHHa 

OTKJI0HCHH51 CFO CBOOOilHOrO KOHUa B COOTBCTCTByiOmeH OHOpHOH TOMKe, 
HC BKJlKJHaJi HaMaJlbHblC TOMKH KBa3HBCpTHKanbHbIX yMaCTKOB npH 



c6nH>KeHHH o6pa3ua h 30H;ia h kohc^bix xo^eK KBa3HBepTiTKajii>»of- 
ynacTKOB npH paaBeaeHUH o6pa3ua h 30Hfla. 

15 Cnoco6 no n.l. oTJiHMaioiuHHCH tcm, mto KOopflHHar« 
rpaHHU noBepxHOCTHWX c/,oeB OTHOCMTeiibHO noBepxHOCTH o5pa3ua h 

HX TOiimHHH Onpe^eJIHIOT H3 COOTHOUieHHH BHfla: 

R'i = Zi - Si - Ro, Di = [R'(i+1) - "R'iL riie Tl'i n Dr- koopahh^kb 
rpaHHUBi i-ro cjioh oTHocHrenbHO noBepxHOcxH G6pa3ua h ero TOJiuiMMa 
cooTBercTBeHHO, i = (0,1,2...X 

Zi Si - KoopzwHara aaicpenJieHHoro KOHua KaHTHJiesepa h bcjiotmb 

0™OHeHH« ero CBOGOilHOrO KOHUa COOTBCXCTBeHHO 

cooTBercTByiomeK onopnoH xoHKe, He BKjnona^ HananbHBie to™ 
KBa3HBepTHKa.iBHi>ix yMacTKOB npH c6jipr>KeHHH o6pa3ua h 30H;ia h 
KOHeMHbix ToneK KBa3HBepTHKajibHi.ix ynacTKOB npH pa3Be». 

o5pa3ua m soH^a. 

16 Cnoco5 no n.l3,14,15„ OTJiwMaiomHficH tcm, ™ 

KOop;iHHaTi.i rpaHHU noBepxHOCTHLix cjioeB, H3MepeHHMx npH 
pa3BeAeHHH (c5jiH>KeHHH), onpeaen^iioT oTHOCHxenbHO koop^kstfo^ 
noBepxHOCTK, M3MepeHHOH npH pa3Be;ieHHH (c5jiM>KeHMM). 

17 Cnoco5 no n 1, OTJiMMatoiUHHCH Tew, mto chjiv aaresHH 
noBepxHocTHbix cjiocB onpezienaioT n o iH a^i eH H ^M cimi>» OTiaioHeHM. 
KaHTHiicBepa b onopHBix roHKax, ne BKJiiOMa. HaHaiibHbie tomkh 
KBa3HBepTHKa;ibHb.x ynacTKOB npn cGim^enHH o6pa3ua h sohjx^ h 

KOHeHHbie TOHKH KBa3HBepTHKa.-lbHbIX V-MaCTKOB npH pa3BeiieHHH 

oopaiua M 30Hiia. 

18. CnocoG no n.l, oTjTHMaiomHHCH xeivt, ^rro cyMMapnyK) cwjry 

aiire3KH noBepxHOcxH oGpa3ua m nOBepxHOCTHbix cnoee onpeAejiHtox KaK 

a6co;iK3XHb.M MaKCHMVM CHJib. oxKiiOHCHMH KaHTHJiesepa B npouecce 

pa3BeAeHM« o5pa3ua m 30HAa. 

19 Cnoco5 no n.l, oxjiH^aKJiuHHCfl.. xeM, mto nocxpoeHwe 
pacnpeflejieHHH, a xaK>Ke 3anaHHe noporoBbix 3HaMeHHH, npoH3BOZi«T 
OTHOCHxejibHO KOopziHHaxbi noBcpxHOCXH o6pa3ua. 

20 CnocoG no n.l, OT.nMqa.oiuMMCH. xew, mto KOopaHna-ry 
rpaHHUbl noBepxHOCXH o5pa3ua onpezieji5nox c nonpaBKOH na 
^leficxByiouiyK) Me^Kiiy sohaom h noBepxHOCXbio cyMMapHVio cimy 
anre3HH h3 cooxHOuieHHii: 




Roa=R6 + Fac/Kp. rae Roa - KOopOTHaxa rpaHHUbi noBepxHocra 
o5pa3ua c nonpaBKOH Ha fleHCTByK)myK) Mcymy 30haom m 
noeepxHOCTbK) cyMMapnyio CHJiy aaresHH, 
Fac - cyMMapHaa CMJia axiresHM noBcpxHOcrM o6pa3ua, 

Kp = Kk*tga/(1-tga) 

Kk - K034)(l)HiJiHeHT ynpyrocTH KairrajieBepa Ha HsraG, 

Iga - -ranreHC vrjia HaKJiona chjioboh kphboh b oKpecTHOCXH tomkh Zo 

21 CnocoG no n.l. ornHHawmMHCa xeM, hto KOopflHHaiy 
noBepxHOCTH 06pa3ua onpe;ienHK)T c nonpaBKO« na ynpyrne CBoftcrmE 

nOBepXHOCTK H3 COOTHOUjeHHii: 

Roy = Ro + So(KJ</Kp) npH Ro = Zo-So, 
Roy = Zt-Sl + St(Kk/Kp) npH Zt - Si = const 
rae Rov - KOOpflHHaTa noBCpxHOCTH 

22. Cnoco6 no n.l, OTJiHHaKDiuHiic^ xeM, hto K03(l)(i)HUMeHT 
ynpyrocTH noBepxHOCxHbix cjioeB onpeiieji>noT h3 cooTHOUieHHH: 

Ki = B*Kk*tgai/(l-tgai), 

1 ne Ki - K0-3(l)(i)HUMeHT ynpyrocrn i-ro cjioh, 

tgtti - TanreHC yr;ia Hajoiona ynacTKa ch^oboh kphboh, pacno/io^Kennoro 

Me^KZiy COOTSeTCTByiOmHMH OnopHblMH TOHKaMH, B - K034)4)HUHeHT 

nponopuHOHaJibHOCTH . 

23. Cnocoo no n.l, 0TJiHHaiomnHca tcm, hto K03q)(l)HUHeHT 
ynpyrocTH noBcpxHOciH oopasua onpeACJiHRiT h3 cooTHOiueHM^; 

Kp = K]<* tga/(l-tga), 

rae Kp - K034)4)HUHeHT ynpyrocTH noBcpxHOCTH oGpasua. 

24 CnocoG no n.l, OTflHMawmHMC^TeM, HTO c6jiM>KeHHeH/miM 

pasBeAeHHe oGpasua h son^a ocymecTBJijnoT m iiocTH>KeHHH chboh 
OTKJioHeHHH KaHTHiieBcpa noporoBoro SHaqeHH^i. 

25. CnocoG no n.l, OTJiHHaiomHiicJi tcm, hto ch^thc chjtoboh 
kphboh b 3aiiaHHbix TOHKax KOHTponnpyeMoPi nosepxHOCTH oGpasua 
npoH3Bo;iHT Gonee oziHoro pa3a, onpeaejin^ no pa3H0CTH nojiynenHbix 
3HaHeHHH oflHOHMeHHbix napaMeTpoB noBepxHOCTH hjih noBepxHOCTHbix 
cnoeB creneHb BOSiieHCTBHJi sonaa Ha noBepxHOCTb hhh noBepxHOCTHbie 

CJIOH COOTBerCTBCHHO. 

26. CnocoG no n.l, OTJiHHaiomHHCJi tcm, hto CHHTHe chhobok 

KpHBOii B SaaaHHblx" TOHKax KOHTporapyeMOH nOBepXHOCTH 




rTpoH3EO/iHTC5i opH cojinHceHHH H posBezieHHH oGposua H 30Haa, a imo 
pasHOCTH nojiyneHHtix SHaqeHHH OOTOHMeHHbix napaMerpOB 
noBepxHOCTH HJiH noeepxHOCTHbix cjioee onpe/iejuiiOT aejiH^Key 
ocraxoHHOH fle(j}opMaLmn. 

27. Cnoco6 no n.l, OTJiHHaioiuHHCH Tew, hto b npoixecce ciMirM 
CHjioBOH KpHBOH MoziyjiHpyioT BHaHCHHe 3JieKTpHHecKoro noxeHiiMajia 
npoBOziHUxero soH^ia OTHOCHxejibHO noBepxHocxH oGpasua, BbmejiH^ ispMi 
zieMOflyjimiHH H3 cyMMapHoro CHrnajia BejiHHHm^ chjibi 
3JieKTpocTaTHHecKoro B3aHMo;ieHCTBiia 30H;ia h noBepxHOCxH h/hjih 
noBepxHOCXHbix cjiocb. 

28. CnocoS no n.l, oxjiHnaiomHHCM xeM, mxo ch^xhc chjioboh 

KpHBOH B 3a^aHHbIX XOHKaX KOHXpOJlHpyeMOH nOBepXHOCXH npOH3BOA^X 

6ojiee oanoro pa3a, npn pa3JiHMH0M 3JieKxpHMecKOM noxeHunaise 
npoBOZUiiuero 30H;ia oxHOCHxejibHO noBepxHocxH b6pa3ua, onpeiiejiHH no 
pa3H0cxH noiryHeHHbix snaHeKHH CHJibi oxKjiOHeHHii KaHXHiienepa 
BejiHHHHy CHJibi 3jrieKxpocxaxHqecKoro B3aHMO/ieHCXBH>! 30Hiia h 

nOBepXHOCXH h/hJ1H nOBCpXHOCXHblX cjioeB. 

29. Cnoco6 no n.l, oxjiHMaioiuHHC^ xeM, hxo chhxhc chjigeoh 

KpHBOH B 3a;iaHHbIX XOHKaX KOHXpOJlHpyeMOH nOBepXHOCXH npOH3BOA^X 

Gojiee oiiHoro pa3a, upn pa3JiHH HOM 3jie Ki pH4ecKOM n o x eHUHajie 30B:.ua 
oxHOCHxejibHO nOBepXHOCXH o6pa3ua, onpezien^iH no pa3HocxH 
nojivHeHHbix 3HaMeHHH npoHSBOziHbix CHJibi oxKJiOHCHHM KaHXHJieBcpa no 
KOopiiHHaxe 3aKpenjieHHoro KOHua BejiHHHHy rpanHenxa chjim 
3JieKxpocxaxHHecKoro B3aHMojieHcxBH^i 30Hiia H noBepxHocxH h/hjeh 
noBepxHocxHbix cjiocb. 

30. Cnoco5 no n.l, oxjiHHaK)iHHHC5! xcm, mxo SMCCxe co 
CHHXHCM CHJIOBOH KpHBOH HJIH cc vMacxKa ocyiiiecxBJi5iK)x periicxpauHK) 

BeJIHHHHbl XyHHCJlbHOrO XOKa MC^C/iy npOBOiiamHM SOHilOM Bt 

noBepxHOCXbKD o6pa3iia, Hcnojibsyn nojiyneHHoe mho^ccxbo snaqeHMH 
juiH nocxpocHH^i pacnpeziejicKHM 3JieKxponpoBOiiHOCxH noBcpxHOCXH 
oopa3ua h/hjih noBCpxHOCXHbix cjiocb. 
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PEOEPAT 

Hcnojib30BaHHe: b AFM-MHKpocKonHH jum nonynmim 
npocTpaHCTBCHHbix pacnpeziejieHHH cbohctb noBepxHOCXH h pacnojio^eeeMx 

Ha HCH cjioeB. 

CyuxHOCTb H3o5peTeiiHiHrcnoe06''BKjiK}Ha€T nocjieflOBaTC^ cm^rme b 

3a:iaHHbTX rOHKaX KOHTpOJIHpyCMOH nOBepXHOCTH CHJ1OB0H KpHBOH c 

nocjie/iyiomeM nocTpoeHHCM HSoGpa^KeHiM^i - coGTBercTByiomera 
pacnpeaejieHiM. OcoGeHHOCTbio cnoco5a HBiMerea^TOj hto ch^thc CEiJiiOBoi 

KpHBOH npOH3BO/lHT IiyTeM (j)HKCaUHH 3HaHeHHH CHJIbI OTKHOHeMEM 

KaHTHJieBepa h/hjih KOop/iHHaTbi ero saKpeiuieHHoro KOHua n/mm 
npoH3Bo;iHbix OT CHJIbI OTKjioHCHH^ KaHTHJieBcpa HO KOopOTHaxe ero 
saKpeiuieHHoro Komxa, no MeHbmeH Mepe, b onopHbix ro^Kax chjioeoh 

KpHBOH. 

IlpH 3TOM xapaKxepHCTHKH H napaMerpw noBepxHOCTH o6pa3ua h/hjih 
noBepxHOCTHbix cjioeB, nanpHMep, HajiHHHe, hhcjio h TOJimKHy 
noBepxHOCTHbix cjioeB, a xaK^e aztre3HOHHbie h ynpyrne CBOHCXBa h 
KOopziHHaxbi noBcpxHOCxH o6pa3ua h rpanHu noBepxHocxHbix cjiioc^b., 

HHarHOCXHpyiOX no HHCJiy OnOpHblX XOHCK h/hjih 3a4)HKCHpOBaHHMM 

3HaMeHH5iM CHJIbI oxKJiOHeHH5i KaHXHjicBepa h/hjih KOopiiHHaxbi ero 
3aKpenjieHHoro KOHua h/hjih npOH3Bo;iHbix ox CHJibi oxKJiOHeHHa KanxRiKeBepa 
no KOopuHHaxe ero saicpenjieHHoro KOHua b cooxBCXcxByioiUHX xoHKax. 18hje. 
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